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lACKPOT FRUIT MACHINE 

reaSui::.-:^ u^^d^. ;jLu:yusand realistic: hi le^ symbofe Cokmdul-jysf 
like the real thioq! 

ST^AARINE ATTACK 

•'^m before they dasiro y you Fantastic £stst ^:tkon fun Both 
gamas iLLSt £19S, 48 K SPECreUM 
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Reoovei a stolen warhiaad &:om the laii of Dr Death but fiisi! foDow 

tte trail across oontmenls^ locale his aeciei isknd, encounter the 

steel Bs!ecl gma Bm% ttiattQiidyoiiiwifbibJa underwater maze .ind 

hopefully find tm missile. . But It Doesn't End There^ 
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ZX80. ZXfli cw ZX Sp#c!rum [Pl«s« sp#cifyl RwMjves guess 

work tfom adjusting volume. Pluga in between cofnpulet and tape 

- [border Red & flreen LEDs on — Optimum Voiume Sei Rec* LED 

I'-nivl on — vGlume too bw Ye^row LFO on — V<^lurne too higti 

£11 .95 llTOt. tnilructiQM, p&p & VATl 

Push f^utlon to f e$^ H Cursor £1 tKlfi 

E^fphon^ & SKT ic» monitof li'o^^e Ovei s' £150 •Mlf« 

ZX81 KEYBOARD BLEEPER 

Pf C5¥ides feedback massing trom touch s^^mve *(ey board cheaply 

— Msy iftsiallafion Alf 2 1 cMf acters tJto^ ^n sio w & fast modes 
No soiitefing requifed — an coonrcticmrs piug-irf illustrate 
tnsiructiond suppti^^ Fiis mstt^ case either under KByboard or 

ZX81 PCB 1^0 trailing *ires — also suits most f uP si/tj keytjcards 

£9.95 [Ifid. Hluitr«i«4 Intlructloni. pip & VAT] 
On/OH Swfich £1,iO «itf« 

T-SHIRTS £3.50 SWEATSHIRTS £7,50 

ftacfe w«h HecJ SJNCLAH? imv m White wlh BtacH ^JK 

SPECTRUM" ♦ Rainbcw 

Temftc ftand a^rbru^iwd muflcoiour^ des^gnrs. 'Tm a McfO 

A{ldBcl" er "Micn^ Compyffars Take Yau Inio Ancrthi^i Wofkl 

against sp^ec* '^^•^-e 

T/Se4,M SSM 

Speciiy sae required — 2*"' — 44" 
SEND SAE FOR FURTHER DETAILS 

FULCRUM PRODUCTS, Dept B, 

HiMmid«. Slii#p lam, Findan, West SusseK BN14 OUf^. 
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NEWf ZX SPECTRUM TAPE NOW READY! 
NEW! EXPANDED DISC VERSIONS FOR 
APPLE. PET AND SHARP! 
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What are you • . • 
Barbarian or Wizard? 



Choose your character type carefully . . . Barbarians recover quickly 
but their magic doesn't come easily. A Wizard? Slow on the draw and 
slow to mature. -.but live long enough and grow wise enough and your 
lightning bolts are almost unstoppable. . . 

The Valley is a real-time game of adventure and survival. You may choose 
one of five character xyp^ to be your personal 'evtension of self to battle and pit 
your wits again?>t a numt>cr of monsters. Find treasure, fight a Thunder- Lizard in the 
arid desert.s of the Valtcy, conquer a Kraken iji the lakc^ surrounding the drotd 
Temples of Y'Nagioih or cauterise a Wraith in the Black Tower, In fact, live out the 
fantasies you've only dared dream about. BUT BEWARE. . .more die than live to tell 
the tale. 

The Valley ntns in a 48K Spectrum (a 16K version will be available shordy) 
and makes full usage o1' the excellcru colour and graphics capability of the machine. 
As you battle your way up the ratings your character eaji be saved onto tape, to re- 
enter the Valley another day — if you dare! 

Full instructions are included with the game, but if you want more detail on 
the program, a 16 page reprint of the orignal 'Computing Todav' an tele is available at 
£1.95 all inc. 

If vou have the courage, the Vallev costs onlv £1 L45 all inc. from ASP 
SOFTWARF. \A^ Charing Cross Road. London WC2 OFF 

I'kaNc %rlid me- . Amp^'kl i>r The Vallc> tit £1 L45 \y^i i^^^ ^h ui^, 

iiid . . .... IJ^tin|^% at £ 1 .9S au:h. 

I Cfldow my clicqiic/Povial Order/ Inianaticmal Manc> Order for: (dekle ai nevc^^af) j 

I (Mide payible la ASP Ltd) 

or Debit rny Acce^^-^ Barcljijcflfd 
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We've seen a nymber g1 new 
computers, in ihe ur^der E 1 SO 
price range, released in tl>e 
past few months. Severs! 
Jepenese machines, including 
a low-price machine whicin 
appears to be an Appie in all 
bui appear once and pricep are 
creating immense interest in 
the marketptace, and disquiet 
among homegrown computer 
manufaciurers. 

Commodore have a £99,95 
colour machine on the way. 
the £49. 9& Bmaione 
computer seems to be a 
genuine project which will 
spring fully fdfmed into 
Woolias stores ^Korttv- *nd the 
Jupiter Ace. the Forth 
speaking machine from the 
two kev men in the project to 
build the Spectrum, is building 
up a sizeable following. 

But despite this competition, 
and despite the inevitable fact 
that the computer marketplace 
is fragmenting, the Sinclair 
computers seem to have a hold 
on the imagination which no 
othef machine has acquired. 
Despite immense delivery 




delavB m the past few months p 
orders for the Spectium 
continue to flood into 
Camt>erlev- Clive Sinclair says 
thai sale^ of the ZX 61 jiumped 
by SOO per cent when he 
dropped the prrce from 
£69,95 to £49.95. 

So. whether you decide to 
buy a ZX81 off the shelf hgtii 
now, or stand patiemly in line 
lor a Sped rum, you'll he in 
good company. The large 
f^umber of machines on the 
market, a stfong neiionat users 
club and many local clubs, and 
a targe body of good software, 
means the country seems 
almost purpose-built to ensure 
that buyers of ZX micros will 
be helped from every direction 
to make the most of their 
machine^. 

2X Computing is, of coyrse, 
part of the life support system 
which has evolved around the 
Sinctair computers and in this 
issue we have much to interest 
you. no matter which Sinclair 
machine you have. 

The 'large body of good 
software' I mentioned earlier 



brings its own problems. It is 
difficut! to know which 
program to buy, and in this 
issue reviewer Phil Garratt 
casts his prof ess iona! eye over 
a number of Spectrum 
packages, including programs 
with the intrfgumg titles of 
Meieof Stonm. Space Inirjders 
and Great Britain Limited. 

Nick Pearce continues to 
delve into the Zxei software 
explosion, and m this issue 
looks at Byteman^ Namtir 
Raiders and Space Mission, 
amof^g others. Vou1l find, as 
well, a review of a program 
which already seems to have 
attained the staius of a ZXB1 
classic', the unique MAZOGS 
from Bug- Byte. We look at 
hardware addons, as well, 
with af* interface to allow your 
ZXB1 to be connected to an 
ordinary prmter being 
highilighted. 

In the last tssue, we started 
several topics which ere 
continued ami expanded in this 
issue. Toni Baker's senes on 
maste^mg machine code on 
the Spectrum gets into Ihe 



complex world of registers ar^d 
addresses, our BASIC LIFE 
program of the last is&ue has 
become a f our ^ page mact^ine 
code program, and I expand 
the material ^i'^en an teaching 
your computer to play board 
games with a couple of 
pfograms with full- screen 
displays. 

Bubble sorting \w discussed 
along with the use of the 
Spectrum's ATTR function 

There's much more, as 
you'll see when you ^eaf 
through the pages of this 
issue, so I suggest you start 
the serious business right now 
of making the most of your 
micro wrth ZX Comp^jting. 

TIM HARTNCLL 



(Tim Harinell, the editor of ZX 
Computing, is author of a 
number of books, and is co- 
ordmaior of the Navon^l ZX 
Users' Club. 44 46 Earis Court 
Road, London W8 6EJ, which 
acts as an umbreila club to 
local clubs.) 



Editor Tim Hartnell looics at the 

changes occuring in the low price 

computer marlcet, and previews the 

contents of this bumper issue of zx 

Computing. 
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Musing on 
memcrry 

Dear ZX Computing, 
At MEMOTECH we were 
naturally very pleased by th^ 
nice things Tim Langdell had 
xo sav about us in "ftAM. 
SWEET RAM" the review 
Cif manxHY packs in your 
Aug Sep issue. It has Eaken 6 
menths — ^ long time in 
computing — to get the 
review w0 fee\ we rigtitly 
des«rvef But it raised a 
number of points in which 
your readers may be 
interested 
1] Prices. 

Our 1 6K pack now sells at 
£29 90 inckiding VAT - 5p 
less than Sinciniri Al this 
price we unty offer £ 1 
trade in for a 64K so the 
discount; ^ price (or the 64 K 
h noiv £69 [ir^oluding VAT). 

2) is il misleading lo cai our 
large pack a 6 4K? 

Well it certainty contains 
64 K of RAM (and we dont 
hnow of any S6K cbip$!1 The 
64K o1 RAM is usable by any 
Z80 processor that will 
address it. Of course the 
ZX81 cannot do ihat but we 
do know of processors which 
do. The point I suppos>e is 
that MEMOTECH has been 
aiming for tnaHimum forward 
compeiibility. The 64K pack 
m^ht for example conM to be 
used (with paging and 
mod^ifioations] wiih the 
Spectrum Another possihrlity 
is that it could be combined 
witti a disc operatinc] systarri 
fof use with the ZX8 1 . And 
soon, 

3) Advantages of buying a 
MEMOPACK 16K 

Tim Langdell writes that all 
16K packs USD the triple rail 
4116 chips but in fact the 
M£MOPACK 16K uses the 
single rait 5v HM 4816 chips 
Incidentally, the latest version 
of our 16K pack will now 
work with either a MEMOPAK 
32K, a Sinclair 16K pack or 
another MEMOPAK 16K to 
give a total of 32 or 4SK. 
41 What can you do wbefe? 
There are many 
miseoneeptions floating 
around fsome have bean 
shared bv us) about how 
ZX61 addressing wotks. As a 
program is entered^ it 



dyt^etntcallv buUda up the 
instruction file and array tile 
Ewith the display file tucked in 
between) It is easy to get 
[with a small set of 
instruct ions k arrays of 4&K Or 
more with our 64K peck. On 
the face of iu however, it 
s-eems the display fiEe has to 
stay below the 32K address 
mark and thus limits the 
Mistmciion file to about 1 5K: 
bul Michael Sims of Monikie. 
nr Dundee, has invented a 
neat dodge to give you up to 
31K of instruction filet 
MEMOTECH in fact gave him 
a free HRC pack for 
discovering his method, 
which is summarised below: 

HOW TO EXPAND YOUR 

INSTRUCTION FILE TO 31 K 

OF INSTRUCTIONS 

A) Instruction files can 

expand above the 32K mark 

provided the display file is 

never allowed to straddle 

addresses 32/67;32768 

during input. 

S) The solution is to check 

from time to time the value in 

the VAflS variable, as this lies 

just above ttie end ol the 

display f^le: 

PRINT PECK 16S01 • 266 + 

PEEK 1B400. 

CI When the values of the 

VARS approaches 32767^ 

enter a huga line into the 

program, IlkSp 

LET ZERO - + + O + 

etc 

with about 100 re petit ions of 

(-1^ 0). This will push the 

display file entirely above 

3276B. 

D] Check D FILE to make sure 
that the display now begins 
above 3276B: 

PRINT PEEK 16397 * 266 + 
PEEK 16396 

E) The new maximum address 
fot mstfuctions will now be 
49151. Going beyond this 
mark would entail hardware 
adaptation. 

Fi See chapters 26 28 of the 
Sinclair ZX 31 Programming 
Manual lor details of the way 
the system variables work. 
5) Why put a RoHs;Royce 
add on onto a Model T? 
The fact is lots of people doF 
Our order list includes major 
oil companies, county 
councils and the logistics 
controllers of one of the 
targrest air forces in the worid. 
The ZXai is not just for 
home and hobbies; it is not 
just for Small businesses: it's 
used whenever someone in 
industry is in a tight spot and 
the systems department is 
too busy, too remote or too 
centralised. 

David JaVp Memotech 




Funny people, 

these 

computerists 

Dear ZX Computing. 
I live on my own, so 
sometimes I only have my 
2X61 tor company. At first « I 
used to enjoy talking to the 
computer, but now I am 
worried since our relationship 
has become deeper and 
deeper. 

Is there any danger of little 
ZX8Vs appearing? If there is^ 
do I see a doctor or an 
electronics engineer? 

I have been taking the usual 
precautions, such as 
switching off the power 
before going to bed at night . 



^ Worried p of Dorking 




Happy anniversary 

Dear ZX Computing. 
I just had to let you know 
that today is my 3 month 
anniversary - yes 3 whole 
months since I placed a 
telephone order with Sinclair 
Research for a 48K 
Spectrum. In the "early 
days'' I was offered varyirig 
reasons for the delay, and 
now Sinclair Research inform 
me delivery could be a further 
"anything up to four week$, 
sir 1!! 

I offer no prizes for 
guessing how I feel about 
that situation. 

I have always had a great 
deal of respect for Sinclair 



fie search — an example of 
"the better side of Brftish 
Industry": that respect 
diminishes daily 

I remain a lirm believer in 
the Spectrum and the thought 
of the Micro Drive keeps my 
order with Sinclair — for the 
moment 

However, I would like to 
offer one warning to Sinclair, 
If I may be so bold Japanese 
industry has Shown its 
abilities in both our motor 
cycie and motor car markets. 
It will not be very long before 
ttiey enter our home 
compyter market, and il the 
past performance in terms of 
delivery and back-up service 
to the consumer are not 
greatty improved upon by 
Sinclair Research, I believe 
they will very quickly become 
an example of the "best 
forgotten side of British 
Industry \ 

P E BlOKham, 
East Leake 




N0| no, no 

Dear ZX Computing^ 
I am amazed that you should 
publish the "hints'n'things' 
from James Higgs. I should 
n&t connect your Sinclair to a 
hifi system. The computer it 
designed to detect and 
decode the low voltage signal 
produced by the average 
portable tape recorder^ 

Feeding in iha more 
powerful signals from a hifi 
deck willr more than likety, 
ruin the computer. 

His second tip is atso 
prerarious- If switching off a 
lamp near the set produces a 
radio signal of sufficient 
power to affect the computer, 
it is most likely that severe 
arcing is taking place in the 
switch. The switch is 
dangerous and should be 
replaced. 

Victor Wilson. Wigston 

Th&nks for your comm^nts^ 
mspeciatty on iha tartat point 
/ sm not si/r& sboai your first 

d&spifff adyica to t/m contrary 
from SinciAir — A/w&yS 
toadBd m^ ZXSO from my 
music certlre. ft is rfre onfy 
r&cortf^r powerfaf enough to 
sctua/fy gat if to ioad. Tha 
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eompufw^ is stiif W€tfkmg, fw^ 
tf m/ 9 hmif yasrs tst^f. and ft 
does n0i s»0m to h9¥e t&^n 
hstmedr t us^ a hmfty swnh 

qumtefs of msMimtim volume 
fmbouf ^ttough to fitl a foothmU 
stmtkimj to get a iotmbiB ioMt 
an my Spmctmm t ga^^s ttim 
^utptit or fhMi IS pfotty ctose 
to the oufpm from ^ hifi 
SY^t^m. Agmm, f/i* Sp&ctrum 
mppasfs to be worfting, smi t 
he¥B no pfoM&ms mih 
tosding. r.M. 




Business hints 

CongratuUitions on the most 
racent issua. This has tba 
muking of th« tost 2K 81 
M^g. to date, in that N gots 
awfty frofn lh« inlerminabta 
gam a a and irito mot# practteal 
uias. 

At a small businass first 
tlm« user. wHh only a 
ti«{)inn«rs course behind ma. I 
find tha time CO delv« deeper 
BDmewhai limitect by the 
plaihofa of papafwofh, which 
1 hope the compijier will 
t¥*ntually do soma thing 
about. Thus any short cuts 
via your magajina will t>a 
greatly appreciated. 

A couple of aspects wtiich 
may be of u^a to some 
readers: 

1. Havlftg fitted a d'k 
keyboard; unlike most of the 
keyboard illustrations, I hiv« 
filed a slot on the ri pht hand 
aide of the board and taken 
the strap out sideways, thus 
still allowing the Sinclair 
keyboard to be used either for 
games or dual instmctjon 
purposes. 

2. In purc^atin^ 1 metre 
Taping LeBd:ft (allowing the 
Tape Recorder to be placed 
on the floor when rirot actually 
in usaK I obtained 2 3,Smnn 
lead^ with differ em size 
mouldings; this ensures Iht 
the leads do not gat crossed. 

Many thanks for ZX 
Computing. Hope you can 
keap up the quality. 

C FlogdalK Brarnlon 

Thanks for fAe QOmmmnts, 
w& '/a doing oi^f be^f to taep 
up the standard. 




Club roundup 

Dear ZX Computing, 
With intafest in ZX61 and 
Spectrum computing running 
so higli. it seems to me a 
shame that the Themes 
Valley area, (Slough, Reading, 
Windsor, Bracknell) 4o#* not 
have an active user group. I 
propose to start a group 
where anthusjasts can swap 
ideas, advice, programs etc, 
and would be pfaasad lo htar 
from any of your leaders who 
are Interested k% meHeiiJif 
other users on a regular basl-s. 
If anyone would Itke to 
com act me. my telephone 
number (evenings and 
weekends If is Maidenheacf 
(0628) 21107. 

Richard Shepherd 

Dear ZX Computing, 
rd be pleased if you could 
include I he following 
inform at ion in your magazine 

ZX-AID, ^ Sinclair Users 
Club, meets the 1 st and 3rd 
Thursdays In the month (7. IS 
to 9,4&pm) at a local church 
hall. Members are invited 
from the Walsall and West 
Bromwich areas For further 
information contact Conrad 
Roe. Walsall 25465 after 
6pm ot ^rite enclosing S.A.E. 
please, to 25 Cherry Tree 
Ave. Watull. WS5 4LH. We 
are in the heppy position of 
having a meeting room with 
both 13 arnp sockets and 
heating for the Winter. At 
present we are 1 8 members 
hut gf owing day by day. 

My wife can put up with 
my correspondence and 
tal^aphone calls now thai 
meetings are away from our 
cramped Dining Room. 

The club caters for 
beginners and the mora 
experienced members alike, 
and we try programs, 
compare nolaa. share 
problems, give advice; we 
have plans for competitions. 
maohlt>e code courses and 
hardware proj^ects: we have 
started to obtain concessions 
for shows and products, and 
maintain a Software end 
Hardware folder. 

Conrad Roe 



A 







V'TX n\ii iff 



Obviously, if only 1K of 
RAM is availabJe, the lull 
displ^ay file leaves little space 
for programs, hut the 
procedure above may be of 
use to users with 1 or 2 K 
expansion RAM fitted- 

Anlhony Walton. Burn. SeLby 




When is 16K not? Sabature' replies 



Dear ZX Computing, 
Congratuleiions on your 
meguim« which fs a much 
bettar-baliriced publication 
than all the 'yet another 
1001 games which won't 
run' at present on the market. 
Vou have, so far, presented a 
balanced range of game 
programs, utility routines' 
end pthef . more theoretical 
articles. May I suggest, 
thouoh. that program 
contributors give some 
estimate of the actual 
memory usage of thetr 
programs, lor those I such as 
myself) who have available 
RAM greater than tK but lass 
than 16i(. 

Many of your so-called 
''16K progirams'' wilt in fact 
run in less than 1 6K (Drngons 
Gold in the Aug/ Sept tssue, 
lor instance. /u$t fits into 3KJ. 
PRINT PEEK 16396 * 256 
PEEK 16397 16&09 gives 
the length of the program, 
without, of course, taking 
into account memory used by 
veriables and the display hie 

1 should also be grateful if 
you can pass on the CoHowing 
useful pleoe of informations 

As Is well-known, if 
available RAM is less than 
3 1/4 K, the display file is not 
fuH- sized, causing some 
spectacular crashes if values 
are POKEd into the display 
Ha. Perhaps not so well- 
known though, is the fact 
that, aflar initialisation, the 
only luncTion of the system 
variable RAMTOP is to 
determine the status of the 
display file If RAMTOP is set 
to greater than S'/^K, 
therefcire, the computer 
always produces a ' padded - 
out'' display file The 
statement POKE 16389, 77 
wH ensure this, POKE 
163B9, 76 lor less, minimum 
67) undoes this. 



Dear ZX Computing, 
Firstly^ well done on a good 
publication. 

Secondly, concerning your 
reviews of STARTRECK. 

The bijg in the ptioion 
torpedo routine of the 
Macrofiics flame Ithay market 
ft for mel siiotild have been 
removed from sa4e tapes 
some time ago. For readers 
who have the bug. rt is cured 
by adding the line 5065 LET 
K9 - K9 - 1. 

PliM Garratt is correct ihat a 
'Satiature' got to the 
program. 

V Vaughan, 

J W V Software. St rood. 

Kent 




Found — the 
answer 

Dear ZX Computing, 
Vou may he interested in two 
cures which I have found (or 
two ma|Or problems that I 
have been escperiencing. i.e^ 
firstly to stop my 16K RAM 
pack crashing" aN I have 
done is unscrewed the 4 
screw i of Us casing, which 
aHows the casing to come 
away in two halves, and with 
the casing removed and the 
two inside circuit boards t>ent 
slightly further apart than the 
position in Which they are 
held when ffttaci inside the 
casing ~ this has completely 
eliminated any further 
crashlngs. regardless of how 
long the computer is u^ad for. 
The other problem m that of 
LOADING - the cure was 
simply to move my television 
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More anniversaries 

Dear IX Compulm^. 
Hawiftg a high regard for Cliva 
Sinclair's design skills. I 
would yka to anthusa over his 
Specirum — but alavan 
M^aaka afiar orderifig oria 1 $iill 
htven't avail got a dalivery 
data) The advartisamant in 
the current Issue of 2X 
Computing is thfltafara 
partkularly ironic. I arr^ sure 
thai this is a larger protriem 
than Sinclali woukl oara to 
adntit. Whan wrJI hi$ company 
match design ^kni and 
n^arfceting claims with 
productiOfi? Would it maike 
more sense to postpone 
markeTing afmoifflC^m ^nts 
unti) orders cart be niet? \%'% 
almost enough to drive me to 
a VIC 201 

lan BJack, Darllnf ion 

And more 

Dear ZX Computing , 
Altar purchasing ZX 
Computing last month I have 
to agree with you that it is 
not onty the biggait magazine 
fOf the Sinciair user but also 
by f^r the be^t. 

However I would Hha to 
criticise Sinclair, and anybody 
awaiting delivery of a 
Spectrum will no doubt be 
inclined to agree Whilst Clive 
Sinclair is hailed as the man 
who bf ought personal 
computing 10 the man on the 
street, I doubt whether he will 



be remembered as a 
production engineer. 

t liAvo be«n waiting. 
Iditipita saveral phone caHsL 
for my Spactnifn for over 7 
weeks as agalrtst the claim 
for delivery of 26 days. I 
have bean aaAlir«d That my 
cheq^ue has not been cashed 
but put into a so- called 
customer accouni where 
upon it Will be cashed on 
dispatch of my ovder~ 
However L this account is no 
doubt earning interest and if 
on© considers the Size of its 
balance it appears to ma that 
Uncle' Cllve has. what 
amounts to a free deposit 
acount. Come on Clive^ sort it 
out, 

A Wiatef. London, N10 

/ fO^g Smchtr R^S00/Ch irt the 
SBCOnd week of Octobef 
mg^rding Spectrum d&Avenes^ 
mnd way foM thmi — mr ttmt 
StsgB - Spmctram deffveri&s 
wem 10 wi»eks n6M) &nd 12 
w^eks p/as f48f(h tut now 
that ths company had decided 
io have umti constructed by a 
second firm t£Mt)r fbe df^tiwefy 
pmiod was expected to come 
tfow/i r^pidfy. He said those 
aciiJatly Qf daring in the secor^ 
li^AaA of October coutd eMpecf 
d90^ery within s;>r weeks, as 
the imtiaf flood of orders had 
beeo aff sent out, and by esrfy 
Noyemb&r defiveries shoukt be 
c/ose to the 28 day perrod 
piOmised in the advertise- 



^ n i s 




The 10,000th 
prime 

Deaf ZX Computing. 

May I begin by saying that 

you are the best magafine on 

the market lor the Sinclair 

owner? 

Your story ^^ Getting 
primed' prompted me to fir^d 
the len-thouaandth prime. I 
had a prime generator 
program I better, in my 
biasaed opinion, than yoursH 
which I modified to count as 
ii went^ rt is caNed "PfilMES 
AD NAUSEAM '. 

It runs in FAST and you use 
BREAK and CONT to see 
what is going on, Vou couid 
use it in SLOW but not, 
perhaps, if you expect to live 
for tha UBua) ihree- score 
yeafS and ten . 



Be that as it may, I cheated 
by using the figures in your 
•tOry and substituting Them in 
finaf 30 and 32. L^ke you I 
was concerned about the 
heat which buildi up ("Buy a 
Sinclair and fry eggs while 
you compute"! so every so 
off err I sroppad it, and 
substituted the highest 
numbers Td so far reached 
when re -starting. 

It took about three hours to 
find Prime 10>QOO which ia 
104.683. 

Another program I've 
written, ' PfllME FINOER'% 
tells you whether or not a 
number is prime. I ran 
104,663 into it, not without 
some trepidation, and it 
eonlirmed the prlme-aia I if 
that's the word] in about six 

Once again, well done, and 
fn&y there be many more 
issues to come. 

Andrew Tuiek, 
London. ftlWI 1 

May i point oat that it is twt 
compitisofy to start tetters 
saying that ZX Computing is 
th0 t0st computing magsiine 
for Sinctsif ownBrs in the 
country.^ However, atthough 
it is not compu/sory. it hetps 
sooth staff members with 
feeii'ngs of insecurify and 
inferiority (such as Tim Hf and 
certainty increases the ch^rKO 
that we 7/ print your tetter/. 
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More pigs 

Dear ZX Computing. 
After studying the pig -Latin 
program which appeared in 
the second issue of your 
magazine, I wrote itia 
enclosed program which 
converts pig Latin to Eriglish. 
It runs comfortably on a IK 
ZX81 , By the way. great 
mag. Keep it up. 
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wobble, wobble 

Deer ZX Computing, 

Bf^othar letter on the protilam 
of Sinclair RAM packs and 
program crashes. 

Tha reason I am writing i$ 
to suggest that nothing needs 
to be done to the ZX81 and 
RAM pack, except to laiae 
ihe '8^ off the opieraiing 
surface by 1^8-3/16" or so 
(on a piece of hardboard. for 
example), leaving the pack 
floating free', helcf only by 
the edge connector. 

Tha above method cures 
the problem by removing the 
differential movement 
between the ZK6 J and the 
RAM pack, which occurs 
when both ere on the same 
flat surface, and the ZX31 
keyboard la o]>erated The 
pressure pushes the computer 
down on its rubber feet, but 
the RAM pack has sotid 
footings, and cannot 
accommodate the movement. 
The result is a momeniary 
break on orie or mote 
co-nlects of the edge> 
connector . . . and operator 
trusEreiion. 

V J Ludlow. W a St on -su par- 
Mare 




Manual mistakes 

Dear ZX Computing. 
Have you noticed that CHR9 
7 and 135 are printed as the 
same character in the Sinclair 
mafvusi? Also, the graphic 
character on key 3 is 
missing? The missing 
character has the code 135* 



Merle Cotson, Homcatile 



Alexander Rogere. Radlett i — 
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o^^ Spectrum 

^ LIBRARY/ 




M«ke the most of your Spectr unrip with these 

acclaimed books from tha experts! 



PROGRAMMING YOUR 
ZX SPECTRUM 

Tim Hartnell and Dilwyn Jones 



Mora than tOD routines end pmgrems. 230 pages, and value 
for evefy Spectrum user. Learn how !o make Ihe most oi 
u$^r d«fii>&d graphics iwilh a Pacmort-like program, 
OOTMANh soifi^d; colour, artd ^uch commands d$ ATTB, 
SCREENS and BRIGHT. From the conordinator of th^ National 
ZX Us«rs' Club, Tim Hartnell. iun £6.96. 



THE SPECTRUM 
SOFTWARE LIBRARY 

60 GAMES AND APPLICATIONS FOR THE 
ZX SPECTRUM! 

By David Ha rwood 



Arcftde games. mt^Nigini t^oarci games, brain games and 
utjIHv pTogrami. They^ria all here in this massive collection of 
§0 salted programs for The Spec(rum, cam piled by Inlerfzi- ^'^ 
Columnist David Harwood- Ju^ r4.35„ 



IntarfBca, 
Dept- ZC 

44-46 Earls Court Road. Lpndon, We 6EJ 
Please send me; 

( t moGBAmmHG vouit zx spECTfiuM-cess 

I i THE SPECTRUM SOFTWARE LiaRAftV-H.M 

I ) A sample iaaue of INTERFACE^ ihe monlhly magazine 
pybJished by the National ZX Usera' Club-£1.D0 

I ancloaa € 

Name ,.Ak....A.+... .r.., 



'l-^WI^Vfrf^-l^' I 



Address M., 



' » ■ ■ ■ ■TPJ l*i ra'l i a'i Wi 'Hi111» P » l*l*l»»*fc*fr*'lit*^*l*l*<fcl*l*i-*****m t>l>> ■' hsvlAika ■ biiki I 



■¥*-H*J*P-l(l#»H'»lHmHI*#-PI-lH|ii'l-il ■lf Hil-«Hifti>iiti*i4'ii* 
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SOFTWARE 



A PAIR OF ZIPPY PQAD 
RUNNERS 

ZX81 programs often run, 
just as they are, when 
typed into a Spectrum. 
But usually the effort 
of adding a little 
colour and sound 
is worthwhile. 



, Fof this anicie. Tim Hartnetl 
i wrote a 2X8 1 *cdr dnvinQ' pco- 
gram in which you use the "2" 
and ' M' keys to drive it down a 
twisting, tymirtg track; and Then 
(decided Co convert the gafne for 



the Spectrum. 

You mighi lik« to 
tun Tim's versions ftrst.] 
and then vvorV out 
your own vanatj(>ns> 



RUNNER 



WORD 

T5t0 

R==10 

X = 13 

Y = 12 

K s INT ( RND *a ) 

n««^-(K^l RKD Ryl)l-CK^e 



lO REK 
20 LET 
30 LET 
4.0 LET 
SO LET 
55 LET 
6« LET 
RND R<24.t 

70 PRINT RT 

SCROLL 

PRINT TRS R;"B".TRe 

PRIhfT RT Y+l.X-i; 

IF PEEK (PEEK 163^Q*PEEK 
la© THEN GOTO 14© 
X=X- CIMKEY»s*^Z** RND X >2 




80 
90 

95 

100 

110 LET 



V..X-li "U- 



n + S j 



le 



+(INKEY$="M" RND X<3&) 

ISe LET T=T+1 

130 GOTO SS 

140 PRINT RT Y|X-1 

150 PRINT RT 6,Q; 



U" 



160 PR INT RT S t 13 > 

' 170 PRINT RT 6,9; "YOU MRUE CRR^ 
HED" 

180 GOTO ise 

slore la $ 

I 

You h3v€ c r ashed ff 

Yo U £ c o r €. 6 9 
41 






« * 

^ * 

» 4 



IJ * iK*e 



1© Re^f ROHD RUNNER 

SC» LET C=0 

3^i LET T-l? 

4,C» GiC SUE £51? 

?1? LET R-IC* 

60 LET Xs=l^ 

70 LET V=12 

?t^ LET K-XNT IRND^S* 

9i? LET R-R-fKsl RND R 

- 'I' R^£4..» ^ _ 

ufffi* REM NEXT LINE CO^r^RINS R 

GRRPHIC C M& r*D£& E00 

1 ifii PR INT RT Y ^ -X - 1 ; INJ*: 1 ; "9" 

159 PRINT RT £0,ft; XNK 2 ; " * " ; TR 

" 13o"pRINT 
14.0 POKE 2-3&9£,-i. PRINT 
ISa PRINT INl\ &; PRPER ^,RT 0,1 

C, "' SCORe IS "iT; •' 

160 IF £^CR£EN$ fY*l.X-l> ="*■' Th 
SN GO TO ^00 

i70 LET X =X - i INKEV » -"2"> + \ XHKEV 

260 LET TsT+i 

I'&O 00 TO i30 

«£?g^ PRINT RT VjX-a; IN^, i: 

S10 PRINT RT e,e; FLRSH i; 
HT !;■■ You have :rai^h€JM 

220 PRINT RT e,10; FLR^H I 
Gr*T i; INK RNDrf7, PRPER 9/ " 

scored "; T; " 

£30 SEEP ,0a .RND*S0-RND#20 

^4.0 GO TO £10 

2S0 FOR J=0 TO 7 

260 RERD r 

2*^0 POKE U5R "C"+i.^Z 

PS0 NEXT U 

a 90 RETURN 

-300 DRTR eiN 00 1101 10, BIN 001 IC 
110, ©IN 001111110, f?IN 00010100, e 
IN 001 11 1110, 5 JN 00 11 01 10, BIN l?e 
^'11 100 ^ 



BRIC 
BR I 



ZX COMPUTING DEC I9e2/JAN 1903 



13 



r^^ 



SOFTWARE 



TALKING 
TURKEY 

This program 
has decided that 
although the 
English language 
does not exist, 
some of its rules do. 



Using the ■ cprnpuler 

Cries to i\*-^^i'i L.r^i^sh words, 
and manages to do so sufpns- 
ingly often „ Around seven per 
cant of the output of this pro 
gram - wnttan bv Paul Holmes 
— should bei real words. The 
ZX81 uses knowledge of the 
frequency of occurence of cer- 
tain letters m words in Engl^ to 



dictate how often the tetters are 
ysed in cresting raridonntv 
generated words, 

\iyOu leave this program run- 
nir>g for a niillion years it may 
well write the Gettysbyry Ad- 
dress r Three score and seven 
years ago our fathers 
founded . ' 1 , 



PROGRAM LISTING 



;11 * 



t3) 



10 DIM i=i« 

20 I.ET PS 

OURUUXVZ " 

£5 LET RtfSt 

3© LET P4 

35 LET )=)$ 

4.Q LET n« 

pouugxvz" 

5© !_ET fi$ (6) 

53 LET R&(7> 

7G i_ET R$ (8) 

80 LET Rt 19) 
POUUUXVZ 
9© LET 
a©0 LET 
11© LET 
120 LET 
130 LET 
14.0 LET 
JLPQU^UXYZ ■ 

150 LET R%tlB) 

LET R*<17> 

UET R*tl8J 

LET RS<13} 

LET fi% I a©) 

LET R»<2i> 

LET P$ t2S> 

LET B»TS3-> 

LET fit (S4.> 

LET ftStSSi 

LET Rtteei 

LET L=INT 



(10 > 

(1£) 

C13> 

!=)« il5> 



P« 
P« 

P$ 



23 J 

" TNIPSHHGeCDF JKLP 

'EflOIU" 
■■ETPDTSHU"' 

■ ' ET RNR SHMGBCDF*JKL 

"eftOISHU" 
"TEONRSHHGECDF JKL 

=P* f 2> 
^"TRONJRSHMGBCDFK 



160 
170 

180 
190 
300 
£10 
£!S0 
240 
250 
360 
2&S 
-1-1) } 
J570 
280 
290 
300 



=R 

=R 

=R 



9 iS) 

U" 
S(2:< 

EROIHU" 
« (2) 
BO" 
S (2) 

t2) 
12} 



s 



{ '3 4RND ♦INT i RND » 4 



LET X = INT 

rOR 1=1 TO 
PRINT CHR» 
LET CsCODE 
hfT fRND*23) +1^ I > _ _ 
^ir- rF Cs0 THEN GOTO 3O0 



^RND«2&4>1) 
L 

tX+37J , 
PS f X , ( INT 



4 RUO * X 



see LET K*C-37 

330 NEXT 1 

340 IF INKEYS="" THEN GOTO 340 

345 CL5 

350 GOTO 26^ 



3 REP 
IC [>Irt P* 
3^ L.^T ftS 
'•T'.JQMUXVZ" 
as LET R* 
'"Cf LET PS 
-V LE£T 
*1-0 LtT 
■^eU"JiJXVZ" 
^0 LET R« 
S0 LET RS 
70 LET R* 
80 LET PS 
PSUUUX^fZ" 
90 LET PS 
10O LET P« 
110 LET RS 
12 O LET PS 
130 LET PS 
140 LET R« 
■JLPOUUUXYZ" 



POETRV UEPSICiN 

tij ="Tnir5hmt:?3c;fjklp' 

<2> -"EAOIU- 
(3) = 'ETPOX£nt.» 

RS ^4? =RS f 3) 

RSm) -"'ETRNRSF^fGECDF JKI 

(7.1 -■ EROISHC- 

(SJ =H» (S!) 

t 9 ) = ■ * T EONSSH^'G 2 C C'F JKLfl 

t lOJ =R* '^ ' 

til) =P « '^ • 

tl2> =PS(^i 

(13> ^fiS*^:- 

i 14^ =PS r i^ ' 

(IS) s"TRCNI?5HMGBC0r^. 



1^0 

lO 

170 

I80 

190 

200 

2ie 

220 

240 

260 
26^ 
26S 
+ 1> ) 
270 
275 
277 
280 
290 
300 



LET 



LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
FOR 
LET 

LET 



RS 
PS 
RS 
PS 
RS 
R$ 

flit 

PS 
PS 

p* 

RS 



17) 
tl81 

<21l 
(22> 
(23) 
(24) 
(25) 
(2e) 
G-1 TO 
L = INT 



=AS (2.) 
= "U" 

=RS (2) 
="EROlHU" 
= RS 1(2) 
= »0'" 

-PS 0:1 

= PS <2) 

=PS *:2.^ 

-RS 12) 

iO0 
t3+RND*INT 

tRND't26^1) 



iRWD»4 



X = INT 

SCROLL 

FOR H=l TO RND*5*-2 
FOR T = l TO L 
PRINT CHRS (X+37 
LET OPCODE R»fX, 
NT (PNO«-23'> +1> I i 

010 IF C=0 THEN 

320 LET X=C-37 

S30BNEVT r 

332 IF L <S THEN 
C*2> -INT (RND*2) 

335 PRINT " "; 

;53^ NEXT H 

337 IF RND > . 8 THEN 

340 NEXT G 

350 GOTO asa 



) . 

I INT I RND* I 



GOTO ^O© 



LET LauflNT (RN 



5CROLL 



Part of th» output- 



Pl&C 

OTEh 

TOD 

UOTI 

NEFPIT 

REE 

HUPH 

BIE 

VINOR 

VIE 

JEC 

BRTU 

^rr 

RIM 
OGI 

RPC 

les 

KITE 
LIO 

BflMETP 
KRSITP 



rop 

DEN 
LOT 
UEE 

NXT 

HUP 

RERP 

TEGO 

PEPGH 

UEF 

NUR 

lEB 

GET 

NIO 

SPT 

UPRIB 

TEM 

SMPG 

f>OR 

HEHI 

;.UO 



SLPBR 

DTRKR 

HRCP 

MRT 

INRX 

XIO 

SOM 

5jITE 

LUOO 

^ex 

PIG 
ZEXE 
ZOT 
ZOGPN 

BED 
XPN 

BRURN 

TRMR 
CTPC 



■ 
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PROGRAMMING SKILLS 



stretching your 
Spectrum 

Dilwyn Jones, who has written several articles on 

making the most of the ZX81 , now turns his 

attention to the spectrum. This article will show 

you how to get the best out of your spectrum. 



<RN 



screen tricKs 

Enter and run ihis program. 
WTiat does i( do? 



10 DIM i»f7e4l 

30 PRir^rr rt d^o^ over i^ inuer 

3E 1 ; i » 

4.0 CO TD 20 



About twice a second 
someThing i"i printed on the 
scf ftian, then the entire screen is 
inverted. Who needs mechinp 
code? AcTuBlFy it's done bv prin- 
ting 9 screenful of spaces OVER 
the entire screen m iNVEflSE 
which has the effect of causing 
fivifything that ws^ white on 
the scr^n to turn black and 
everything that was black to 
tyrn whrte: nonnallv v^hj would 
expect OVER to use its £XOR 
action to erase some parts, but 
tharo isn't anything to EXOR 



wJthin a string of spaces, so it 
can provide a true screen inver- 
sion very qurckly. This works 
well in btack and whiter but it is 
assy to morfrfy for colour by ad- 
ding locaf PAPER, INK. FLASH 
and BRtGHT controls with an 8 
parameter each I to prevent 
global colour paremeters etc. to 
play havoc under some cir 
cum^tancesL AIJ this does is en- 
sure t hat the same attr i b u t es are 
maintained, but that INVERSE 1 
is effected. 



10 DIM iSi704> 
IE FOR i =1 TO S0 
£0 PRINT RT ftN&#£%5 
RND^7, PPPER RND»7; 

HRS lRNP*£23 + ^2:i 
ap NEXT 1 
30 P^INT INVERSE 1 

a Ij PRPER 3; JNK 8; 

LRSH S, it 



RWD^31; iHK 
FLftSH RNDj D 



AT 0,. 15.. DUJE 
BRIGHT e; F 



The same idea can be used to 
turn all text and graphics on the 
screen a particular colour by 
omitting the INVERSE t state- 
ment [or specifying INVERSE 0) 
and specifying an INK colour 
rather than leaving it INK 8. For 
instance, this program vv rites 



random characters on the 
screen in random INK and 
PAPtR colours, for demon§ifa= 
tbnp then changes all characters 
to black and while keeping 
brightness, flashing and paper 
attributes the same: 



10 DIH i » (70*> 

IS FOR i =1 TO 50 

S0 PRINT RT RND#5&.RNr^*3J J JMK 
RHD^y^ PAPER RNDi-?, BRIQtiT RND; 
FLR5H RND; CHR* iRNn^3S3 ^2^S? 

25 NEXT i 

30 PRINI Rl 0^0; OVILH 1; HJ4PER 
e; INK S; BRIGHT S; FLRSH 0;it 



You may have noticed that 
some INK^ and PAPERS come 
out the same after the random 
printing in line 20, This is a com- 



mon problem. Problem? No! 
Just specify INK 9 . You can now 
read everything. 



10 DIM i S 1704.J 

AS FOR i ^1 TO S0 

20 PRINT RT RND*20 ^ RND ^31 : INK 
RND*7.. PfiPER RNr^7,; ERIG/HT^NP; 
FLASH RND.CHRS (RND#2S3^32l 

as NEXT i 

30 f^RINT RT 0,0,; DUER 1.. PRPER 
B; ink 9., BRIGHT S; FLRSH 3^ i S 



We can do the same to the 
PAPEfl. By epeclfying the paper 
coFour, and leaving all othef at 
tributes the same, the entire 
background colour can be 
changed without disturbing 
anything on the screen or using 
CLS. Note ihat anything writ I en 



in this colour on the screen may 
appear to vanish as. say. green 
teKt on green paper is not a1! that 
ea$y to reacti This e?cample 
draws random characters with 
random attributes, then set s the 
entire background to yaltow. 



10 DIM i S [7©*) 

15 FUfi i -1 TO 30 

a0 PRXNT ftT RHQit2&^RND^31^ INK 
RND*7. PRPER RND*7; BRIGHT RND^ 
FLASH RND: CHR» CRN£>*223 -^J^J 

as NEXT i 

30 PRINT RT a -a; OUER 1/ PFIPER 
6; INK e; BRIGMT B; FLRSH S; i * 



You get an interesting effect 
with any yetlow area that has a 
BRIGHT attribute of 1 with the 
above piogram. If you had pro- 
vided user prompts in BRIGHT 1 



or FLASH 1 (ie. extra bright or 
flashing! to highlight them, then 
after they had been acted upon 
you wished to cancel them; et 
voita . . 
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PROGRAMMING SKILLS 



to fum off bfiff/ti $pvts 



10 DIM i $ 1704^ 
15 FOP i =1 TO 512^ 

&0 PRINT RT PNi;>#2e.RfJE^af31^ JNK 
ftND#7^ PRPER RND*7,. BRIGHT RNDj 

25 NEXT i 

30 PR INT H T , o . C\>£P 1 = =RRHR 
e.- INK 0^ BRIGHT 3. FLASH S;i* 



f e f4^/n t^ff f^shfj^: 



10 DIM i*<704> 

15 FOR i =1 TO SO 

20 PRINT fiT RHC .<ZIO,n^Jr *31 . INK 
RNO#7. PfiPER PND*7> BRIGHT RND; 
FLASH RND; CHR* tRNDTfSS3 + 32> 

as NEXT i 

30 PRINT RT ©.0. OUER 1^ PfiPER 
e; INK 9.- BRIGHT 0; FLASH O^ i i 



Note thar in all ihe above en 
amptes, the "screen tricks" are 
all accomplished ifi ong linef 
Remember: The answer to the 
ultimate question ot life, the 
universe and everything is a str- 
ing of 704 spaces printed OVER 
1 over the entire screen with col- 
our 8 si 

This technique opens up an 
interesting possibility — if vou 
want to draw b compleM shape 
which would normally be very 



sJow, firST dfaw a the norrr^al 
way in the same INK colour as 
the PAPER colour so that rts in- 
vistble, then use the above 
tec h nique t o c h ange t he shape ' s 
colour so That it insiantaneously 
(well a fraction of a second) 
becomes visible. Try this pro- 
gram which draws 4 concentric 
circles in magenta on a yellow 
background. The drawing pro- 
cess takes about fpgr seconds. 



^ I?*^K -3. PSFER S. d-S" 

10 C>I^t i $ (704 J 

15 FOR i =10 TD 70 STEP 30 

it' w Jh r«. i« t^ 41 _L *s. i^ . ^ C - ; 

^S NEXT a 



TWs program initially draws the 
circles in yellow on a yeilow 
background, then after drawing 
Changes the colour of the circles 
to magenta on yellow. You have 
to stare at a blank yellow screen 
for a couple of seconds, but 
when they appear, the circles 



seem to be drawn almosi im 
mediately. <n pfactice, you d be 
abte to disguise the deby in a 
program so that drawing ap- 
peared instantaneous, or ihe 
shape would be built up over a 
long time then quickly displayed 
when required. 






DIH itf704> 

FOR L=i0 TO "70 STEP S0 

CIRCLE 1S0.9C^. i 

NEXT i 

PRINT BT 0,0; INK 3; OMER 



This is only the bare bones of an 
ideal using an overprinted string 
of spaces to control the display 
attributes without affecting ihe 
picture is a powerful, fast pro- 
gramming tool. 

TO allow the spec- 
trum to switch 
off/on the caps 
lock 

Smce Che FLAGS2 System 



Variable 23658 hasBfT 3 set to 
indicate CAPS LOCK ON. a ssm 
pie POKE Z3658.8 will switch 
on CAPS LOCK and POKE 
23658,0 will turn it off again. 
Care is necessary when POKE^ 
ing into this system variable 
sJnce it controls other facilities 
as well e.g. BIT 6 controls 
OVER. For fun, plug in your prin- 
tr and enter this; 

POKE 23658.2 



Don't worn/; you won't break it 
or waste paper h although you 
will wake it up. However, baok 
to the point. The facility to POKE 
the C3ps lock on and off rnay be 
u sef u I in prog ra ms whic h r equire 
the operator to press certain 
keys — normally some law 
somewhere would say that pf 
you'd arranged for a Y or N 
answer for yes or no. thi* CAPS 
LOCK would be off and vou'd 
press y or n, just to confuse mat- 
ters. This is how it cou^d be used 
to detect capitals for a Y or N 
(Yes Of Wo > response: 



1000 PRINT "Do you want 

another game (Y or N)?" 

1010 POKE 23658.8 

1020 IFINKEYS = "Y" 

THEM RUN 

1030 IFINKEYS = 'N'" 

THEN STOP 

1040 GOTO 1020 



Address 2 36 5 8 would normally 
have a value ol but it may be 
wise to check if you're using 
OVER etc. in a program and en 
sure that you only affect BIT 3. 



Matching up print 
and plot co- 
ordinates 

Suppose ^vu wanred To PBff^T A T Y,X: 







H 










1 2 






Y 














3 4 







The PLOT co ordinaies cor 
responding to the four corners 1 
to 4 of character cell Y,X (shad- 
ed in above diagram^ would be in 
PLOT X.Y format: 

(1) X*B,<2l-Y)*8 + 7 
f2) X*8 + 7,(21YJ*8 + 7 



(3) X*8, (21 YU8 
|4t X*8 + 7 121-YJ»8 

From these you should be able to 
work out the posii ions of all pix- 
els within [he print position 
should you require to draw a line 
through a known print position. 



Lower screen 
attributes 

Normally you cannot changf e t he 
attributes of the lower screen, 
except for the PAPEft colour, 

which foilows the border colour. 



BIT 



Would you like a green report 
code and cursor? Neither would 
t, txJt it can be done. System 
variable 23624 contains the at- 
tributes used for the lower 
screen and the border colour. 



7 


6 


5 


4 


3 


2 


1 


(3 



4 4 



FLASH 

LOWER 
SCREEN 



BORDER 

COLOUR 

ALSO LOWER 

SCREEN 

PAPER 



LOWER 
SCREEN INK 



LOWER 
SCREEN 
BRIGHT 



H*ta is B diagfam to show ttta 
function at each bit of this system 
varidbt6. catted BORDCR. 
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NJ wan! 



.8 



W 



Inofmallv 
It may be 
I're using 

"nafid en 
5CtBIT3 
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bt able to 
of ill piK- 
pOsithpn 
raw h \me 
position. 



m mpcn | 
ler would 
System 
IS tha at' 
le lower 
iTCriour. 







INK 



m system 



By pokaing varkHia vj^lues into 
this system variable you could 
achieve, say. a flashing Wack 
and white lower screen or a 
white tower screen that stands 
out br^hter than th& rest df th« 
white screen f of INPUTS etc. Try 
these two with a white screen 
(PAPER7:CLS} 

POKE 23624.BIN 101 n 000 

POKE 23624, BIN 01111000 
fl20> 

You cannot rvormally g*t th*s ef- 
fect with INPUT statements, as 
colour controls etc only affect 
the prompt String, Changing 
BORDER colour affects thcs: fof 
in&tanc^ lower scfMn INK t be- 
ing automatically'' 9) would 
tevtrt to either white or black to 
ensure ma?cimum contrast so 
that anything typed in the lower 
scfeen can be read easrly 

Pause and 

FOR /NEXT loops 

There »s normally no probtem 
with using PAUS€ on the Spec 
trum. But where a fixed delay is 
required, PAUSE may cause pro- 
btems. PAUSE is cut short by a 
keypress so if you he)d your 
fing«r on a key all PAUSES 
would never occur. This pro- 
btefri can he ailevisted by the use 
of FOR NEXT loops as delay 
loops To achieve ^ delay of 1 
second jappro^miaily) use 

FOR A = 1T0 220:ftfEXTA 

Non*cfeletat3le 
program lines 

Woytdn'i It t?ti nrce lo insert a 
tine Nke 

10REM(C)FREDBL0GGS 
1382 

into your prografn, knowing it 
couldn't be edited out and 
prevent other people copying 
Ihat pfogram without your 
author credit? Deleting the 



above line i% easy: }ust type 10 
followed by ENTER and the ime 
has been deleted in the normal 
way. What is needed is a 
method of inserting lines into a 
lifting which are very dilficult if 
not impossible to delete. Part 
one of the answer is thai if you 
manage to get a line numbered 
O into a listing it cannot be 
deleted in any of the normal 
ways since line number is 
normally associated with direct 
commarids teg. enter the 
command PRINT without a line 
number: you should get report 
O.Oh If you attempted to enter 

REM(C)FredBlQggsl982 

yoy would be rewarded with 
the cheery message 
NONSENSE IN BASIC with 
report C. So that's out. What 
we have to do is enter a lin^ 
with a normal line number (eg 
101 then change this number to 
irero. Difficult ^ Not a bit {no pun 
intended). We could do this by 
looking through the program for 
the line number ^ folbwed bv a 
REM then POKE away until we 
get what we want. 

However^ this would be too 
slow and messy. A better way 
IS to use the system variable 
N XT LIN con tamed in 
23637V8 which contains the 
address of the start of The next 
program iine (NOTE: LINE not 
STATEMENT*. The Spectrum 
manual tells us that each BASIC 
program line starts off with a 
line number stored in two bytes 
in the oider Mo^e significant 
Byre <MS6) followed by less 
Significant Byte (LBSl 
Therefore, line 1 would be O.l 
and line 2 SB wouW be 1.2 
(1x256 + 2LSoif wePOKEdO 
into both bytes we'd get our 
Objective of a virtualty 
uf^diHetabl<e program line. 
Here's how to do this m two 
Hnesof BASIC: 

1 LET a - PEEK 23637 + 
256 kPEEK 23638: POKE 
a.OTPOKEe+ 1,0:ST0P 

2 REM IC) Fred Bloggs 1 982 



a LET" 3s=PEE>^ £3e374-256*F££K Z 
.S^S. POKE ^*D: POKE cT-l.O- STGP 



RUN the program Now LIST 
the program. Note the zero line 
number where there used to be 
a 2. and note also how the lines 
are not sorted into the cofrect 
order; sorting onty takes place 
whefi lines are entered; once 
they're in they stay in order 



although subsequent lines will 
go in the nght place. Line 1 is no 
longer needed — delete ii ss 
nomial to prevent others using 
it to correct what you've done. 
You should now have: 

REM !CI Fred Bloggs 1 982 



I e>ftEH © Frmd Bleggs 1932 



Try deleting it by typing in its line 
number; try using EDtT Quite 
aectire isn't it? To delete it you 
will have to go through all that 
POKErng again. But if you think 
abaxJt it vouvegoi a problern - 
you can't use the system 
variable NXTLIN because line 
is now thf!- first program line — 
any other lines entered are 
sorted as entered into numerical 
order artd will all go after line 0, 
NXTLIN will noi give the right 
address unless used m the line 
befofe - tough luck. For 
security (!) Til ieave you to work 
out how to delete line There 
are several ways of doing this, 
but they might not be very 
obvious, or verv '"roundabout" 
ways There are no prizes for 



doing tNs as it is not interKted to 
be done. You coukt place all this 
into any part of a program and^ if 
you're keen enough, you could 
place a bright, flashing, coloured 
copyright statement onto each 
page of a listing so i<t stands out 
whichevef part of a listing is 
viewed. If you aim to ui^e it a Jot, 
you could put the two lines on 
tape and use MERGE to add it to 
your program, If starting 
programs from scratch, save xhe 
two tines on tape iising 

SAVE -INAMEr' UNE 



This wiU automatically create 
line when reloaded, leaving 
only the task of deleting line I. 



Press any key to 
continue 

A common requiirement is to 
suspend enecuiion of a program 

pi.'iiding an instruction from the 
opfirator. An example wouW be 



display ing a list of mstruc 
then ask the operator to [ 
any key to continue after 
finishing reading the 
instructions. This pmft of the 
program may well took like this^ 



ns^ irvctioriM } 



con 



IP TNKm\'$^"" THEN 3C TC 101 



C r C « \ 



prc^pf aj&> 



This is fine, but if you press 
CAPS SHIFT ot SYMBOL SHIFT 
the program will ignore you and 



other people will remark *'what 
a stupid program". There are 
some ways out of this: 



I iTiB^ PRINT 'P.-^^.^ a 
: € shift K€<iS to 

IF INKEV» = *'^' THEN 



c o n i 1 1 1 u ^ 



GO TO 101 



1000 PRINT -^Press ENTEP to tonti 
1010 INPUT 



ft* 



Incidentally, you may have 
noticed with the programs using 
INKEV$ that INKEYS does not 
respond to either shift alone ^ but 
if both SHIFT keys are pressed 
simultaneously, the program 
continues. Pressing both shift 
keys simultaneously !as when 
you enter E mode) produces 



CHRI 14. Tt>e above examples 
are fii>e. but wouldn't it be nice if 
we could truly press any key to 
continue? Any key of course 
meaning any of the forty key s on 
the Spectrum keyboard 
including both SHIFTs. i^ew is 
one way in which thts coukj be 
done. 



Pr^ss any Key 



cor 



:.coe PRINT 

^010 IF lNKE/m = '''' AND IN e>5a76=£ 
55 c#ND IN 3276^6 =£-S5 "'HEN GO TD 1 

am 



The keyboard is located in what 
is called I/O space, meaning 
INPUT/OUTPUT These are 
rneihods of getting information 
in and out of the computer from 
and to the outside world. The 



MiC and EAR sockets, the 
internal toudspeaker, the 
keyboard, the prfnter and 
microdrives and the RS232 
interfaces are all examples of I/O 
in ai:tron The most s^gnrfFcant 
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PROGRAMMING SKtLLS 



differ E nee beiween memorv 
addressing as far bb the user is 
concerned is that PEEK and 
POKE onfy work with memory, 
be It RAM or ROM- The i/0 
commands IN and OUT are 
concerned with getting 
information to or from the 
computer ffOm/tt> the outside 
world. There are 65536 of 
these to ports, just as there can 
be 65536 memofy locations, 
but they may or may not ell be in 
use. |U9! as all memory space is 
not used in a 1 6K Spectrum. 

There are two comniainds in 
BASIC to handle the I/O ports- 
These are (N and OUT which can 
be thought of as working like 
PEEK and POKE respeciiveiv^ 



Functions Tike (NKEYS also 
access the I/O ports, but making 
use o f m achine cod e equ j vale n t s 
of IN and OUT m [heir own little 
ways. The ne?<T Question i^s how 
do you know which of these 
PORTS are used for what? 
Chapter 23 of the Spectrum 
manual outlines them briefly, 
but the ones most iikely to be of 
use are those associated with 
the keyboard, ai least at this 
stage. 

As an eMample wsing OUT, let 
us play with PORT 2 54. which 
amongst other rhmgs sets the 
border colour and drives the 
loudspeaker. Thps can be 
demonstrated by running this 
atiion proaram:- 



lO OLFT 25^ . INT 
20 GO TO 10 



CRND*2£:S^ 



You should hear a clicksn^ noise 
from the Spectrum s 
loudspeaker and see the 
screen's border colour go 
haywire! The colour changes so 
rapitdly, you may be able to see 
several border colours at once! 
Note that whilst this program is 
running, the lower two lines of 
the screen do not change colour 
ft hey would normally be the 



same colour as the border). The 
border reverts to the colour of 
the (ower screen when you type 
something. If you urider stand 
anything about Binary, this 
diagram of the eight bits of 
PORT 254 may help to eKptain 
how the port manages to do 
more than one thing at a time. 
Like a memory location I/O ports 
are eight bit bytes ~ 



128 64 32 16 3 



1 VALUE 



': ! 

D7 i D6 


D5 


D4 


D3 


D2 


D1 


DO 



BIT 



ORtVESTHE 

SPECTRUM 

LOUDSPEAKER 



J 



CONTROLS 

BORDER 
COLOUR 



CONTROLS 
THE MIC 
SOCKET 



DO. 1 . D2 etc, mean bit 0. 
bit 1, bit 2 etc. The D usually 
stands for DATA, but that need 
not bother us now. Since, only 



bits to 4 are used, we should 
have replaced line 10 m the 
previous program with 



10 OLrr £5*^ INT (RND#3£J 



since the bits used could add up 
toO (lowest) and 31 (highest). 
More useful to us are the 1/0 
ports that are associated with 
the keyboard. There ere eight 
ports, each haridling a row of 
five keys on the left or right half 
of the keyboard. For example 
PORT 6 1 438 is associated with 



the row of five keys. 6 fbtt 4) 7 
{bit 3» 8 Ibit 2) 9 (bit 1 1 and (bit 
Q\. Try this program which 
prints out the value of port 
6 1 438 over and over again Try 
pressfng keys 6 to to see what 
effect it has. Press more than 
one key at a time. 



10 PRINT IN 61433 
S0 PRU5E 100 
30 GO TO 10 



RUN it and see how it prints 2 5B 
all the time, unless yo'LJ press 
one of the 5 keys in the half- row 
6 to on the keyboard. The 
numbers obtaified may iook 
pretty random, untjl you fealtae 
how the numbers are v^orked 
out. You may have realised that 
2 55 is the value lor no key 
pressed". You may also know 
thai 2 55 in bmary is 
11111111. So since numbers 



obtained when keys are pressed 
are less than 255, can you 
imagine that pressing a key 
turns one of thoss binary ones 
into a zero? 

Study this diagram, which 
shows which bits of which ports 
felate to which keys^ In 
particular, try to study tt>ose 
keys we've been using as 
examples, 6 toO. 



^ 



E E m [JJ E 



1X1 m a s 5: 



[Q] [w] [p Cj] \T}\[T\ [u] [g [d] [?] 



p^^ 



A^EEEIjIa] 



"*"1 



saccDs 



lEI Ei E E S = 



[U E E ^ liE2 ^ 






RUN the program again and 
every time you press a keyp 
subtract the number written 
urader the keyboard keys in the 
diagram from 255^ eg. if you're 
press ingO subtract 1 from 2 55^ 
giving 254. tf you're pressing 8, 
subtract 4 from 255. giving 
2 51 an^d so on You should get 
I he same riumber as that the 
program writes on the screen. 

This may not make much 
sense at the moment, but 
persevere and hopefully afl will 
become deai in due course- 
Written above the keys in the 

fo check if f/»a A k^v 4S fimssed 



DiJigrAm of t/O ports BSS(H:r&t^d 
With th0 k^yhosfd And whtch tii 
Qf th^ ports are associated with 
each key. f\foT& how i»r O rs 
afways on the ouiside arid ttt 4 on 
rh^ ihsKf^. 

diagram are the symbols DO to 
D4 again — these represent 
individual bits of the I/O port. In 
this application only bEts to 4 
are used for the keyboard, as 
there are only five keys to be 
checked per port. Let us have 
some simple examples to 
demonstrate a simple use of IN 
to scan the keyboard: 



IF IN 64-510= (255-6J THEN PRlr^FT 
**R is pressfe-i" 

to check ft the Y *ey ts p/ttsseff 

IF IN S73*2- fS5S«16: T!-*E-i PRINT 
' Y L £ p f e J ^ t d * ' 



fo check if the SPACE key u ^/#$se^ 

IF IN 53742* .S55.--L. 
'^SPFfCE 13 pressed'* 



J4T 



Of course you need not write the 
expression in brackets m full like 
the examples above - they ve 
only been written in full lo 
illustrate the point ttiat you 
subtract the bEt value from 255 
Note that if you add up the bits' 
values all together ^ the answer 
is the same. At this stage it does 
not make much difference how 
you do n . G ett in g a c or rec i result 
and understanding it is most 
important now, The essential 
thing is to note that any bit is 
only a zero if the corresponding 
key is pressed. Thus expiams 
how you get a value of 255 rf 
nothing is pressed ~ all bits are 
1 , so the total is 2 5 & in decimal. 
Take the example of the K key 



being pressed. The I/O port 
associated with that half -row of 
5 keys is 49 1 50 tsee keyboard 
diagram). Each byte or PORT 
has eight bits, like this: 



BIT 
1 

BIT 

1 



BIT 6 
1 



aiT 

1 

8IT 
1 



BIT 4 

f 



BIT 3 
BITOl 



The above shows the half- row 
with no keys pressed. When the 
K key is pressed, this is how the 
port k>oks^ 

BIT 7 BIT 6 BIT 5 BtT 4 BIT 3 
11111 
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err 2 





BITI 

1 



BiT 

1 





Pi., 


" 


9T^ 


■•ip ' 




(^nw 



liNT 



BfTO 

1 



k now has a value of BIN 
1 n 1 101 1 which is, (in 
deciinal) [255 - 4} of 2S1. 
which IS also ihe same as (1 28 
+ 64 + 32 + 16 ^ 8 + 2 + 
1fc Tr>r.hni'trJil1v, arlrling up (He 



bits indfvklually i^^ the correct 
way of doing it. but tha other 
method also works for reasons 
we won't go into hsfe, and it's 
genera II V easier to use fof th^s 
application. Vou could do The 
same for any key on the 
keyboard. On its own, 



IF rNKEYts^K"^ THEN PRINT "K pres 



achieves nothing over 



IF IN 49150^251 THEN PRX^tT \K PT 



However, there are advantages. 
You c^n check if either SHIFT 
key PS pressed for example. 
whEch you couldn't do with 
lNKEYS,eg. 

IF IN 65278=25-4 OR IN 3376^-^53 
THEN PRINT ** SHIFT priESSed"* 



>'!KEY$ also dffferentiates 
Ml ween upper and lower case 
tetlBrssothatlFINKEYS = "k" 
THEW fcs not the same as IF 
INKEYS = 'K' THEN. . .. 
whfifeas IF IN 49150 = 251 
THEN. , . just checks if the k 



key is pressed, irrespective of 
whether CAPS LOCK or CAPS 
SHIFT is on. Using IN to scan the 
keyboard also nlEows us to 
check if more than one. or 
combinaijon? of, keys are being 
pre&sedr eg^ 



IF IN 4.S150^ (eS5-a-4.J 
"K and 1* r-ress€d*' 



THEN PR INI 



One appfication for this would 

be in gaiTiBS where the cursor 
control keys are us^ to control 
moverneni on the screen in The 
direction ot the arrows. Most 
g^mes only albw you to move 
left down, up. Of right, never 
diagonally Using IN we could 
check to see if both the 5 and 6 



keys are pressed to enable 
movement both left and down, 
ie. diagonally towards the 
bottom left of the screen so that 
movement control could be 
more like that of e joystirck. Try 
this program to draw a line going 
up and right from the bottom left 
corner towards the top righi 



1C« 


LET ^=0 


pes 


LET V=S 


30 


PLOT X,V 


d0 


LET R = IH 614.;?© 


50 


LET XcX+fR=2e:i OR R~24-2^} 


60 


LET Y=Y*tfi=24 7 OR R = £4 3l 


70 


GO TO 30 



corner, rather like a graph. The 
controls are 7 to move up^ fl to 
move right, end press both 7 
and 8 lo move diagonally up and 
right. This would not have b^en 
so easy if we had used IMKEY S 
sirK^e we would not have been 
able !o check if both the 7 and 
the 8 key were pressed. 

Whilst on the subject of using 
the cursor keys 5.6.7,8 to 
control Screen movement^, 
wouMn't it be nice if this could 
be made easier to use? The 



reasons they ere commonfv 
used for thts purpose are that 
they have direction arrows 
marked near them on the 
keyboard and they are easy to 
read with INKEY$ to control 
variable values I you may be 
familiar with, say, LET X ^ X + 
ilNKEYS - ' 8'V> - UNKEYS - 
'5" I) The snag is that these 
keys are so close together that it 
requires some pretty nimble 
filler action for fast, accurate 
control. The system to be 



described allows the use of the 
entire 40'key keyboard to 
control movement so that you 
don't have to worry so much 
about your finger be^i>g on the 
e^^act key re qui red The 



keyboard wif) be split into 4 
[from the point of view of the 
program, not sawing it apart !) 
parts, each a block oMO keys 
like this controlling movement in 
the directions shown. 



1 




UP 




9 


Q 


LEFT 


T 


Y 


RIGHT 


P 


A 


LEFT 


G 


H 


ftlGHT 


ENTER 


CAPS 
SHIFT 




DOWN 




SPACE 



So pressing any of the keys 
ofi the top row of the kevboard 
causes movement upwards; 
pressing any of the keys on the 
bottom row of the keyboard 
causes move men! downwards 
Pressjng keys on the lefx half of 
the middle rows of The keyboard 
makes you move left and 
pressing keys on the right half of 
the middle fO ws of the key board 
makes you move right. Pressing 
different groups of keys have a 
combined effect, eg. if yoii 
pressed the 3 key and the W key 
you would move diagonally up 



and left. The program to 
demonstrate the routine is a 
very simple sketcher prog^ram 
which draws in the direction 
you're "steering" it^ If you'r^^ 
not pressing any keys you stay 
still as you'd expect. Do not 
expect This to be the be$t 
sketcherever - ft crashes if you 
go off the edge of the screen. 
Refer back to the diagram 
showing the I/O pofts 
associated with the keyboard 
when examining lines 30 and 
40 which do all the keyboard 
scanning. 



10 LET X=1£0 

S0 LET Y=&0 

30 LET X-X+ilN 4.9iS-D < : £55 OR I 
N S734.S^ ^2BSJ - (IK &4S10<>£SS OR 
IN e5e22<va55) ^^ ^ 

AO LET i^^Y-flN &5£-"?e ^ >3-^P ^'^^^ 
N 327S6<>SEES) ^ (TN &3A3&:>i:fSS OR 
IN e 14-35^ < >55"5 

5C PLOT X/V 

5© GO TO G0 
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ANDREW HEWSONS BOOKS 



m^ PROGRAMS 



^ 






fitr thi 

^SPECTRUM 




tfer'^'"'"^' 



,-NETT 

^£5.95 



Mr HELPLINE - the mici 
who iniwirf yoyr ZX 
Queries in h^s GOlumni irt 
Sindtit UHf , tho author ol 
MiMTSaTiPSFORTHE 
2X80 «nd HINTS & TIPS 
FOR TNEZX81 noiw 

* 20 orjfiriil pfQ9r«mi tor 
you to iciad into your 

Sp«ctrum. 

« 20 inters! I ir»g Rrogrami 
far you io enjoy and leirn 
ffom, 

■ ?0 grftat prDorami td 
tftftdh yoy ^out Imod ami 
variable kngth record i, 
binary lufchet, b^jbb^^ 
»rti, graphic d4i|)l«ys 
and miich, mucf^ rrKsre . , 



Pirognm iftl«f triciud«: 

Machine Codt EdiiOf - Write, rnod^fyvaxttnil ind kad machiina 
cod« yiing thiiiil^iaiic i^rograrn. Nc rw«d to ute tn Atiembltr 
vtftien ypy haun thit proffsm. 

Index Fll# - Lei<rn nbout fixed length re^rdi, uw numeric ind 
string mrormatHin^ Add lo^ ion, mod if y, delete and print your 
recQfcSs. Idftal «s a computtr baiKl filing iyitrm, 

Ouckfhoot - Learn how to ni«nipu(»ta the actributfri filt^m/ H^ve 
fun at the smc tt^vi^. 

Graphs ~ Conftruct up io 210 gr^pihki charaa:«f^ with tJi« full 
on^tcmn adtting f^ilitlts, «Ahan^ dnd modrfv tlldrn and rt^M 
them later to Ixi^kt a detailed ditp)«y tp save nn caiwtla, 

SpirDniiiiia' -^ A program io ftratcti your anlstic talentf. imafirvtion 
and ingenuity. Draws a hmjtheu variety of curveiand ipirali. 

F\m- FOOTS ALL, DrGlTISER, DIARY aod many more. 

Avftitabfe through Computer eonkthopi arvJ %'\i.H^ SMITH. 



ZaO OP CODES 



£1.46 



m k* T' .■ -.J ,.•■ •■■■{% fKk»n«f 1^4 




PILOT 2X81 ^^, 

EKentiairv tht same si. Nightf Ihe twt 
without thie Hi re^ graph ici. 



FOR THE SPECTRUM 

40 BEST MACHINE CODE ROUTINES FOR THE 
ZX SPECTRUM £5.95 

by ArKJrew Hmntion and John Hardman. 

Sa^inn Ai Thrta dNaptsf t AvpLaining what you rmmd to fan^wr thuut 
ZSQ mjichme code on the Spectrym. 

* Kdw to load and Krt mochifie code, 

* How to Ufa the tyttem ^ariablei, 
ft How memory is orgarriiftd. 

ft How program hnetare stored , 

ft How to lite ihe nack, the ditplay. ih« attribute files. 

ft How to call ROM foutineii — ^h^re they are and what they do 

* The fifucfurt of 2SQ code - plui a y^luable gloitary. 

Section B 40 royYin«s including^ 

* Scroll - uPp down, fkle 10 i^da by piH«l or by charac^tr. 

* Sasr^ and roplaoip token iwAp, itrir^ searcti. 

* Rolatv character, invert character — hor izonially and vBrticalty, 

* tine remember - including GOSUBi, GOTOf , RUN fftc* 

AM routines are rtloaiabie lexoepf 'lin« mrvamber^t 

Thif book t«achet tHe beginner all hv ntedt lo know in a timpla, 
aQiy-to-kiflrn form and iti an inyalMabitf rvferencfl work for tha 
axpert TOOt 



ISIIGHTFLITE FOR ZX SPECTRUM 



CS.9B 






«»I 



nik 



j>fiL 



noF e 



MO 



IL* 




one 



wlHO * i^O/O 



♦'O 



RETAILERS 

We art ooniinua^ly On th« k>Ok 04it tor 
naw QuTleti. If you are interetted in 
ttocking the ittmi adv^emied h«f«, writt 
to us for oyr trade « -sTts 



URGENT 

vye F^uire high quality SpflCtfum and 
Dragon iotiware. Good royahrei patd. 
Send your samples today for fait 
evaEuatlon. 



■"Vfflj if* a^ No* a* ■ **!« a-tFlft fitirtg #! ^jflffii *yoy 

•-^.■t! uft V4M fkiU #rHj (ijO^ttAfil Sq ll| t«y' A^t'l^ 

1^ ;Li-i[«i^ o^m r*ifiQ iMKorii iriLi rpi#r larHd tcfir^ -cn th* 

f4ut(p¥#it Virttev S.p«*U APV iffil PiHi^tg ^VImH 



FUCKMAN ZX81 



i556 



AM action difp^ay. Beit scofv To data^ 
looyr the mei« for lood, dodfe the 
ghosi. aat a stfowberry and aiiack the 
gho^s. 



HINTS & TIPS FOR THE ZXS1 

C33S 
Ai4iial)le by direct mail order or throygh 
oomputer bookshops and W.H. Smi^h. 

THE PROGRAMS 

The programt ad veriti«d her* §f0 
avails le from corfipuier book&t>Dpi with 
9 iof tware itand, ^nd many iridependent 
micro-eompuier ihopiL 



OUHNTlTTf 


PBODVCT 


COST 
























TbfAk 





^Ji^Ki CHEOUtS'Ki't M'^MLI to. HEW^HM CONSy LtA^fiTt 



ADDIEESS 



i MvAmiai>'BaHl»iC4iniN4 n 



^mi E$ HEWftONi CONSULTANTS. OtPT SU aOA St UARV S STillET. WALtlM]H[>H D. O^OM 0XT{3 flCl 

rcLi04aiiMW7 
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SOFTWARE 



For the 
praise 

of Mazog 

Reviewer Nick Pearce says he 
remembered seeing something 
rather blurred on a television 
screen on the Bug-Byte stand 
at a recent computer show — 
and it didn't look very exciting, 
so he passed it by. Now that 
he's had a good look at 
MAZOCS, Nick realises how 
wrong his first Impression was. 



Maiogs in Actktrt. 



[f^ a prty I didn'i take the ■ 
to smdy MAZOGS at i^^ni 
sh^v# Since ihm first glimpse, 
Tvo seen mflnnons of the 
pfogram eve^y where, and now 
that Tve played »! I know what 
a marvollous game if is. 

A new concept 

MAZOGS FS reallv ^ great n«w 
concept in computer games for 
the Sinclair, and in my opinion 
ranks alongside other such 
superb programs as J K 
Greve s MONSTER MAZE and 
P&iofis FLtGHT SlMULATfOf^. 
1 1 really does show vwhat some 
imagmation. and a fair bh oi 
hard work, can come up wieh 
for the trusty old ZX81 

InnovatJonK perhaps, is the 
key word. The majority of 
software hou$e$ are very 
clever at writing ZK81 
adaptations of traditional 
gsmes, or producing ZX81 
versions of programs that 
were originally devised for its 
more expensive reiaiions, but 
they rarely demonstfate rea^ 
innovation- This, of coyrse. is 
not to denjgrate the very good 
and indeed necessan^ work 
That continues ic> be done by 
program authors. But it is 
^ftware like MAZOGS that is 
going ic help change Che 
altitude of that qurte large 
body of people who see the 
ZX81 ^s just a toy. al'beit a 
qu^te clever toy. 

MAZOGS is just the sort of 
orogram to impress your 
friends, and meybe convert a 
few sceptics into the bargain. 

I wiJl f^t explain the game in 



meil as that might takeaway 
some of the fun. However, to 
whet your apetite. a v^p^k large 
and complex m^^Ee fs invotved. 
There are prisoners locked in 
the maze whose eyes biink, 
and who caf> guide yo^y . There 
15 treasure to (ind. swords for 
your protection, and - of 
course ~ battles to be fought 
with Those nasty creatures,, 
the MajTogs- 

The instruct ions lack clarity, 
but it doesn't reatly mat let- 
You'll have great fun learning 
the game by trying to play it. 

Becoming an 
addict 

The game should perhaps 
carry a warning. For once, ihe 
description 'addictive' is an 
accurate one, and you will not 
feel much like reNnquishiiig the 
television set to such things as 
BBC and ITV after you've had 
a taste of MZG, User friendly 
aspects have r^oi been 
ovef looked in the program , and 
there IS none of that frustrating 
blank screen wait while the 
computer is 'ihinkjng' or 
setting up the game 

Ail fn all my conctusfon 
must be that this is one of the 
tiny minority of pfograma 
which every 2X81 owner 
should possess, even if only to 
ama^e those who are sceptical 
of the ZXiTs computing 
power. 

MAZOGS. for the 16K 
ZX81. is available from 809- 
Byte. 100 The Albany. Old 
Hall Streets Liverpool 3, for 
E 10.00- 
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CODE PROGRAMS 



LIFE IN MACHINE COPE 

in the last issue of zx computing we discussed 
John Conway's game of life, and gave a sample 
program in basic to run the life process. From 
Epsom, K B Cusson has sent us a fine 
program to run LIFE — 
in machine code. The 
speed of this program 
is most impressive, 
as are the results. 



SVtIi 




Most computer enthusiasts will 
have frither played or heafd of 
Ihs game of LIFE. Its orte ol 
those classic gem^s which 
refuseis to die out. Part of its 
lasting appeal lies in the feet thM 
it ie a creative gamer as opposed 
to destructive games in the 
Sp^e Irvvaders category. 

Uf^tortunately. most ver- 
ai^ms of LIFE are written in 
BASIC, which makes them very 
slow-funnmg, and detracts 
greatly from their interest. In an 
aciempt to overcome this, a 
reduced screen area is otters us- 
ed, which also detracts from the 
gj^me. The version presented 
here uses a central 0, SK 
machine code routine^ arKl is 
capable of funning at two 



generaiions per second using 
the whole screen. 

The Rules 

Life IS supposed to simulate the 
grpwth, suAfival Of death of a 
(rathef stylised) colony of liying 
cells. Each character position on 
the screen can be occupied by a 
single cell (represented by 01 or 
be vacant ^ if a living cell has less 
than two, of more than three, 
neigh bCLi ring cells it wfll die in 
the next genefation. if a vacant 
space is surrounded by exactly 
three live neighbours a new live 
ceil will be created ihere next 
generation 

To start thtrvgs off an initial 
colony pattern is loaded by 
hand. Of altemativeiy a rarbdom 



loading routine c&ti be used. 

Facilities 

T) A vdfi^biy delay of to 64 
seconds can be set between 
gefierations to ailow moce t^me 
to study interesting 
developments. 

2} The game can be hatted m- 
definitelv between generations 
then restarted when desired . 

3) The game can be stopped 
and a colony pattern edited 
manuallyp then restarted ^ 

4) Six stfjngs are aveiiable for 
the storage of part ems. These 
are numbered 1 to 6 and Mn be 
loaded with a current pattern at 
any stage as<lesired. In addition 
strifjg no. 6 is automatically 
loaded whenever the display is 



edited or an initial colony loaded 

Loading The Pro* 
gram 

The machine code sectiori is 
435 bytes long M}di^ stored in a 
B£M statement at line 1 . Before 
entering the code it ts necessary 
to aei up This REM statenrvent 
wilh |135 dummy characters. 
The machine code loader pro- 
gram commencing at line 9000 
should then be entered and 
started up using GOTO 9000 
The program will prompt you 
with a fequest for a sterling ad- 
dress, and you shold then input 
the opcodes in groups of five. At 
the end of each group a 
CHECKSUM will appear on the 
screen, and this should be eom- 
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pared lAfiTh !hst»f ack^ied figures 
m ihe listing lo ensure that no 
mistake have been made. This 
procedure [3 used because 
machine cade is tedious to enter 
and (t iG very ©dsv to nr»ake 
mistakes which woutd aitmost 
ceitatniy rum the whote pro- 
gran^ Also., as we know, the 
Si^claif printer is capsbke of pro 
ducing The most atrocious pnnt 
quality on Occasions, rrraking it 
diff icutt totelli the difference bet- 
vveen stmikar characters. This 
particulafly affects listings pro- 
duced in hexadecimal, whsch 
are always liberally sprinkled 
with indisiinguj^hable 'B's and 
'8's. and for this reason I have 
produced the listing m decimal. 
Should any ambiguity still occur 
RO individual characters, the 
CHECKSUM cm be used (o 
resolve this, since it simply con- 
sists of thfi numerical sum of the 
preceediog f »ve char^tars, 

At the end of eacfi group of 
codes the program will ask you 
'IS THE CHECKSUM COR 
HECT?" . If you press Y the ed 
dress of the next block of codes 
wt« be put up, which you should 
then anier. Pressing N erases 
the last block entered and 
reprints the start address ^ 

When you have finished 
loading the REM statement, it is 
advisable to store it on tape, in 
CiSe of the dreaded RAM pack 
wobbler. Whenever I am loading 
tengtlhiv programs 1 Sftve the in- 
^erniediaiG result at 1 5 mir^ute 
irvriNv^db TO guard against this. 
There is nothing more 
frustrstir^g than losing the last 
two hours labour because so- 
meone has clinked a teacup on 
the tabte ^t which you are work - 
irtgf 

The rest of the program is in 
BASIC lines 20 to 1600, and 
these are entered m the usual 
manner, except that the word 
LIFE in tine 1 9B should have a 
normai tetter E rather than an in- 



verted one as its Jast character. 
Once entry af the BASIC is com- 
plete, it ts necessary to dimen- 
sion several strings which are 
used by the program, by enter 
ir^g t)>e following direct com^ 
rr^ands: 
DIM C« (884) 
DIMU$(1) 
DIMV&I1I 
DIMWSIIJ 
DIM X$<!) 
DIMYtSd) 
DlM2$m 

The completed program can 
then be saved on tape by enter- 
ing the command GOTO 139. 
This will cause the program to 
saveitseH.. tiien run. 

PEaylng Life 

fnstruciitjifcti dfe contaii>ed 
wElhin the program, and these 
me rea^sor^aWy self ^xptenetory, 
but a few points deserve em- 
phasis. The game is menu 
driven, vanou^ option tables and 
instructions appearing as you 
proceed. Once the machine 
code section is entered, 
however, these disappear to be 
replaced by the colony pattern. 
Should you forget any of the 
control keyset this stage, the in- 
itial option page can always be 
recalled by pressing R. 

AlthfKig^ the screen is two 
dimensional, it represents a 
spherical surface for the pur- 
poses of LIFE, le the top fine is 
consklered to be adjacent to tlie 
bottom line, ar>d the LHS and 
RHS columns are considered ad 
jacent wf>en deciding what the 
pattern of the next generation 
should be. This means ihai you 
are quite likely to see patterns 
disappearing off one side of the 
screen and reappearing at the 
other. 

When loading start patterns 
by hand it is usuaMy best 10 
choose very simple ones, since 
they are ea$y to load and some 
of them wilt produce amazing 
results 



9ieC PRINT AT 21, e. 



,DTD 9E30 



MACHINE CODE LORDEP 



90(»0BPf)iNr 

55- 



9P10 


DIM V* 13) 


9020 


INPUT A 


3030 


FOR X=R TO 169A£ 


9*40 


SCROLL 


9050 


LET CS=0 


, 9id&0 


PftXNT AT SC,0,fi; 


9070 


FOP V=l TO S 


' ^030 


IHPUT ^^$ 


^o^e» 


PRINT V $,. ■ "^ 


910© 


POKE H,VJ=IL YS 


9110 


LET fl=R+l 


9ia0 


LET CS=C&+URL ri 


9130 


NEXT V 


914.© 


PRINT ■' r',C5; "> ' 


9 ISO 


PRINT AT 21^0; ": 


5UM CORRECT^ CV OR N) * 


9l!=e' 


■-^r ^^ = -;4f.c.. $ 


9172> 


ZF £•* • ;-'*N'" A»^£- : 


GOT" 


I' ^150 



■•INPLTT STRRTING RDDR£ 



STEP S 



9190 IF B$-'"N" THEt^ 

S20e NEXT X _ .., .-r-TKir rnMO 

•^210 PRINT P-~ 21j.©^ LuM&INU LUMP 

LETE- 

9^20 STOP 

S£:30 pe:-xI-iT '^T -.3.^^. 

'^S'SQ GOTO '^C*?© 

Codvs to 9ntmr inttf Mmchmm Codm lotd*f 



15514 
18519 

165S4 
16529 
lS53d 

16S39 
I65d.a 
1S5*« 

les^* 

1 « E'B^O 



■=^it 23' 



le 
IS. ^€-9 

1&574- 

1©S79 
16584. 

lesa© 

15594 
1&599 
166^4. 
16609 

16ft 1± 

16619 
16B34. 
1£^39 
16634 

16639 
16S44 
16649 
16654 

16659 

16664 
16669 
16674 
16679 
16654 

16669 

15694 
16699 
16704 
16 7i39 

16714 
16719 
16724 

16729 
16724 

16739 
16744 

16743 
ie75i 
16759 



X 35 

235 9 S35 6 

S4 197 6 32 125 

18 35 19 16 250 

19 19 35 193 16 

43 

XS7 
52 
16 


12£ 15 i 43 

i 236 §" S3S J. 

^4 197 1£6 Id 1 

33 167 237 66 

3 S3S 237 66 235 



241 43 

3 235 

235 6 

4^ 27 

■I ■s '%. 



1 51 

237 65 

126 le 

2^2 35 
235 9 



193 IS 

9 
235 9 

1 32 
237 66 



239 1 33 

1 &3 3 

235 126 le 

&ji5 167 

235 65 126 



4 3 

167 
15 

23 = 

24 
33 

9 
1 

56 



19 3S 
1 33 

237 sa 

X 45 

237 66 



16 





250 



197 

235 
33 

1 

237 66 
201 235 
9 € 



126 le 1 

9 3 23S 

193 16 2 42 

167 237 

82 3 235 



r^2 
53 







235 

1 

24 

2^ 

167 23 



126 
35 

157 



IS 


6 

17 

82 



126 254 

12 43 

32 1 

2S4 52 



3^ 

254 

35 

1 

52 

254 

is 



52 
126 
12 
32 



32 

24 



52 32 1 

126 254 52 

12 4 3 126 

32 1 12 

126 254 52 



12 2S 126 

32 1 12 

254 S2 32 

35 126 254 

1 12 167 



126 254 52 

12 209 121 

40 11 254 

5 63 52 

2 175 1© 



IS TME 



(36) 

(465) 

t385> 

(336) 
(2321 

(379) 

(708) 
C417) 
1371) 

1278) 

; 4£S I 

t4£S) 
l36B> 
(S03J 
(776) 

t48S) 

(95) 
(623 J 
(4-55) 
£729) 

(339) 

(312) 

^53 II 
' r- "^ ■* 1 

iT75> 

(366) 
(260) 
(695) 
(438) 
(337) 

t6S2) 

(4721 
i2421 

i275> 
(519) 

(4^5) 
(4^7) 
(214> 

(351) 
(476) 

(196) 
i3Sl) 
(499) 

(4SS) 
i2&'4i 

(7S1> 
t375> 
^56lJ 
(1S4> 
i237) 





16764- 


19 


16 


169 


19 


35 


12581 




16769 


2.'^- 


193 


16 


160 


201 


(60^ ■ 




16^74 


'■ V ^ 


^ 


100 





197 


-.4^5 




16 779 


5 


3© 


Q 


O 





i3£: 




1676i 




i£ 


251 


133 


11 


i4Ti' 


CHECK 


167SS 


121 


176 


32 


24J. 


193 


{7ec- 




16794 


19 r 


205 


li37 


2: 


193 


v7S4- ■■ 




15799 


5 Z. ^ 


16^ 


254. 


23^ 


m , J 


I S W-i^ ■ 


THEN 


1£S04 


s 


11 


121 




32 


:34e. 




iesp9 


:s2e 


2-31 


20^ 


167 


^ 


'. = 15.: 
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168 1*1 

1683^ 
16Q39 
1684.9 
16859 

ie66* 
isses 

l^S79 
16884. 

16894 
16899 
16904- 
16909 

16914 

16919 
16924 
16«29 
16934 

16939 
16944 



134 
24.7 

66 

323 

14. 

237 

SO 
62 

193 
133 
1 
24 

xe 

35 

541 

64 

335 

301 

133 

66 

237 
205 

205 
55 



165 

6a 

167 

2S1 
40 

167 

33 

66 

13(Z» 

1 

201 

64 

35 

197 

3S 

35 

201 

33 

42 

205 

64. 

205 

66 

7S 

134 


24 



2S4 
77 

237 

247 
29 

237 

esi 

32 

64 
50 

62 

193 



6 
19 

19 

237 

6 

12 



201 
133 

205 
131 
65 

66 

232 



255 

33 
66 

157 
33 

66 
239 

£ri4 

l«r3 

130 

2 

se»i 

9 

32 

16 

193 

91 



64 

66 

205 

64 

30 

64 

24 

205 
28 



4(9 

354 
200 
H37 
251 

40 

167 
175 
201 
64 

50 

235 
6 

126 
256 

16 
16 
25 
35 
205 



205 

65 

3 

234 

233 

28 



tS3Sl 
i679> 
i909 

?935 
i4l9 

£733 
1704 
1724 
1638 

(307 

(SOS 
{B23 

VS13 

f365 

(336 

{296 
(786 
(12@ 
(336 
(677 

(603 
(673 
(366 
(510 

(662 

(739 
(377 



Th* program itsalt: 



4.Q 
41 
42 
43 
44 
46 
47 
49 
60 
52 
53 
55 
56 
60 
61 
62 
63 
64 
65 
66 
67 

ee 

69 
70 
71 
72 
-3 
74 
75 
76 
77 
50 

ai 

83 
84 

S6 
57 
S9 
90 
92 
93 



REM 

LET C> 
RETURN 
LET C» 
RETURN 

LET C* 
RETURN 

LET C» 
RETURN 
LET CS 

RETURN 
LET C* 
RETUf?N 
DIM U* 
LET U» 
RETURN 
DIH U$ 
LET 'J$ 
RETURN 
DIM U$ 
LET U % 
RETURN 
DIM XS 
LET X* 
RETtJSn 
U IM / $ 
LET ■/* 
RETURN 
DIM 3$ 
LET 2* 
RETURN 
DIM V* 
RET-JftN 
DIM U* 
RETURN 
DIM „»♦ 
RETURN 
DIM X» 
RETURN 
DIM Y* 
RETURN 



P 2t*G ^ ftMOL X^J O 5 Lie ? . 



=U* 

-yj 

= XS 
=V* 

(eci.> 
=y$ 

18343 
=C$ 

(864) 

(6a4j 

(864^ 

(ii 
(1) 
(1? 
(IJ 
(IJ 



95 

96 

100 

102 

104 

% lis 

HRf 1 

106 
RND C 

i0e 

AND C 
110 

RND L 

112 

rnd l 

114 
116 
118 
120 

122 
150 
152 
154 
156 
THE T 
AT ION 
M T 
tS3 
160 
162 
164 
RND 
166 
166 
EN G '^: 
178 
175 
174 
l-»6 

^yQ 

iS0 

CCEFT 

132 

154 

186 



rE> E'ECi.' 



DIM r*(i; 

RETURfl 

REM 

PRINT RT i_ .U, ■ 

IE (8»=CHRS I 14 J OR tBS=CMP 

) OR (B*=CMR» 113) OR (B«^C 

12? TMEN PRINT RT L,C, 

IF <B$*"5' OR B*=CHRS 

>0 THEN LET C^C-l 

IF CB*«"S*' U« B*=-CHRS 

<31 THEN LET C=C+1 

IF (SS = ""6" OR Bji = CHR* 

<21 THEN LET L =L + 1 

IF tB* = "'r" OR 8»=CHR« 

>0 THEN LET J-^L-l 

if 5» = "g** then ootq 1s0 
PRi*-;t rt l,0; "H" 

RETURN 
LET F=l 
RETURN 
REM 
CLS 



•* O " 
114) 

113) 
11.2) 



PRINT FIT 0,l4;"'i 

PRINT RT 2,0; "PLEi=iSE INPU" 

IME DELRY BETWEEN GENES 

5. THIS CRN BERNY URLUE FRO 

O 64 SEC." 

INPUT T» 

IF TS="" TMEN GOTO 186 

FOR C=l TO LEN T% 

IF fT$(C)>*'9"" OR T$»C) t'"0'>i 

T$ to <.■>". '• THEN GOTO 186 

NEXT C 

IF URL T*<0 OR URL T$;64 Tl 

-i^ «*_ ^ -m. ■^ 

LET"f2l0+URL T$ 
LET TH«I^iT fT>'2EeJ 
LET TL = r>rr fT-£Se*TM> 
POKE 16S1S>TL 
POKE 16S1©^TM 

PRir-rr rt 13^0; "time delry r 

ED" 

PAUSE 2S 

RETURN 

PRINT RT 13,0; "TRY RGRIN 



IS© GOTO 15^ 

199 5t=IUE "LIF@"' 

200 CLS 

2 or PPrKT f^T 0.14," 

sie PFi inr ^t 2,0, -JSlaiSili&ii 



'PTION3 ftRE- 



-^-^i^ ; ^ . Ml 4»,0;"KE'v T 

TER-GfENERRTIGJ* timekey r 

L LOPC 1 J3c^:_c KE;' M 

L ,' LORD Lll.;^^.-. KEV S 

^Ri'ED STRINC-' 

23<r r^'f^ i.,T_irr_iSt , ci . 



SET I 
RRNDC' 
MRH'JA. 
LDRC A 



Cf. "'PRESS RN' 



HT 14.0; "KE 



!4G) PPir,r 
Y TO HRLT 

25D PRINT 
NTINUE ■ 

260 PRINT RT 15,0, "KEY 
NTER -GENERATION TIHEKEV 
N TO THIS PAGE" 

270 PR J NT RT 17,0;- { •; EV 
IT THE CISPLRY iUSE 
fiS FOR HRNURL LORD J) ' 



T 
R 



TO c: 

SET I 
RETL- 

TO EO 
KEY5 



300 
310 
320 

330 
34Q 
350 
.^6G 
40G 
^0?i 
41G 
420 
43e 
44e 
7 RND 



LET e$=lNKEV$ 

IF B« = "*" THEN GOTO 

IF E*="R" THEN GOTO 



GOTO 
GOTO 
GOTO 



300 

700 

400 

800 

410 



IF B$^'*T ' THEM 
IP E»="S" THEN 
IF B$="M" THEN 
GOTC' 300 
GOSUB IBS* 
GOTO 2oe 
REM 
CLS 

PRINT RT 0,14, 

PRINT RT 2,0; ""USE KEYS 5 
6 TO MOUE THECUR30R AND 



n& POUT Ti^ 



6, 

Tr 



E SRME KEYS UlTM 



3HJFT TO lor: 
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I 

114) 
lis. 'I 
113) 
lis J 



:mput 



,66 
64 TH 



LAY R 



UN 



•ET Z-- 
OflC Ft 



TO C- 

SET I 
RET UP 

TO B^.' 



a 



IND Ti- 

I lob:- 



450 PRINT AT 5 , 0, "FiUTO -KEPERT X 
S OBTfilNE-;- BY HOi-L'lNG C-O UN 

^ M ^ K E Y "^ * ' 

460 PRINT AT ID, 0; "KEY M TO LO 
ftD.UHEN COMPLETE KEY G TO GO 



Th» ptogtam in opmt*tion 



47Q 
480 

4^13 
500 
510 

sao 

530 
540 
550 
560 
S70 

600 
610 

7eo 

70S 

710 
720 
730 
74© 
C » *' O " 
750 NEXT 



GOTO 470 



LET B»=rNKEY» 

IF E*< >"H'" THEN 

CLS 

LET F-0 

LET Lill 

LET C - 15 

PRINT RT L>C; '*■' 

LET B$-INKEY* 

IF £5= '" TMEfi GOTO 

IF F3l T>-;EN GOTO IS 10 
IF INKE':'$v>B» THEN GOTO 



S40 



S4s3t 



w.'<D£jm i_OM^ r^iG 



GOTO 
REM 

CLS 

PRNC 

FOR ;_=0 TO 

FOR r =0 TO 

IF P.nO:-'Q,3- 



SI 
32 
THEM 



PP2MT RT L 



760 
■^70 
000 
810 

330 



NEXT 

GOTO 

RE^5 

CLS 

PRihiT 

PRINT 



L 
1510 



RT 



D FROM m oTRING" 






TO LOR 



340 


PRItJT RT 


D TO 


R STRING 


3S0 


PRINT RT 


ZE R 


STRING" 


860 


PRINT PT 



4^0^ 



KEY N TO L0(=1 
'KE>' E TO ERPi 



9^0;*-KEY R TO RET 
URN TO iNirifiL Pfi^E." 
670 PRINT RT 10^0^ "KEY G TO GO 



680 

890 

<>"N 

B$ 
900 
910 
920 
930 
940 
950 

L.' NO 

960 

970 

" TM 

960 

990 

1000 

1010 

1080 

1030 

1040 

10569 

T 13 

1060 

*STft 
1070 
1500 
1510 

isse 

1630 
1540 

1SS0 

00 

1S60 

00 

1570 

1E30 

l59tJ 

160^ 



LET 0«=INKEYS 

IF B» = "' OR <E*w"£" AND 
' RNC- B*<:"E- PiND B*<>"R" 
\>"G": THEN tSOTC- 2S0 



ft!': 



i^ET X=0 
LET X=20 
LET X^40 
GOTO 200 
GOTO 15;S0 
■■KEY IN 5TRIW 



>*'e" OR B«<"C 



LET 

LET 
LET 
LET 
LET 
LET 



V=0 
Y*3 

Y = 6 
Y=9 

Y = 12 
Y^IS 



THEN PRINT ft 



IF 6$='* 5- THEN 

IF 6t="N"' THEN 

IF £%^"E" THEN 

IF e*="R" THEN 

IF B»s"G" THEN 

PRINT RT 13,0, 
. i 1 TO 6) " 

LET B»=INKEY* 

IF B***" OR 0» 
EN GOTO 960 

IF BS-'"1" THEN 

IF B$="S" THEN 

IF B»-'"3" THEN 

IF BS="4 • THEN 

IF B* = *'5" THEN 

JF B$ = "6'" THEN 

GO SUB (40+X+V) 

IF X-0 OR X-20 
,0, -STRING LORDED OK 

IF X=40 THEN PRINT RT 13 . 

ING ERftZED OK 
GOTO 390 
REM 

RRND U3R 16910 
DIM Z»tBS4) 
LET Z$-C« 
RRND USR 16917 
IF PEEK 16514=0 THEN GOTO S 

IF PEEK 16514=2 THEN GOTO ? 

G03UB 150 

CLS 

RRND USR 16935 

GOTO 1SS0 
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AUTOMATIC TAPE CONTROLLER 
FOR THE SINCLAIR ZX81 



• DATA PROCESSING 

The ZX99 gives you wftware control of up tci four tipt 4nw% 
(two for reading, two for writing) allowing merging of dBts 
f((«i. Thit It achieved by uting tha rflmaio ^^ockets of Itw la|» 
drive*, CDntroMed by USR statemrents Or cornn\wds. 

• RS232C INTERFACE 

y\m ZX99 has an RS232C ouiput all owing conn«ctiofi with 
any ^utti primer using the full ASCItcharactcir codn (you can 
flow i>nnt on p4am paper in upper or lower catc, and up to 
132 diaraa^n pir line I at a variable liiaud rate up to 9.600 

• SPECIAL FEATURES 

The^e air@ so rnany tpeciat features it ii diff ictift to I in them 
alL for example: 

AUTOMATIC TAPE COPY: You tan copy a data file reg*raH«4 
of your memorv capacity as it is processed through the Sinclik 
block by black, 

TAPE BLOCK SKIPr Without destroyinatfie mn tents of RAM 
DIAGNOSTIC INFORMATION: To assist in at^iavjng the 
best recording Kiting. 

The ZK99 contains a 2K ROM whid^ acts as an extension to 
the firmware in the Sinclair HQM, The ZX99's ROM containrs 
the ta:pe drive opirf aTing ivstfim and the conversion to ASCII 
fnf ihe RS232t output. 

There is an eMtennc^n board on the rear to plug in your RAM 
pick <!arger than IfiK if teriuired). The unit issupptred with 
one specia) lape drive lead, more are available at £1 each. 



i 



NOWONtV 

£49.95 

PLUS 




m ZX99 SOFTWARE 

We now have avaitable "Editor 99' \ a quality word processing 
program mctuding mail- merge, supplied on u^setlc for C9.95. 
Also following locn: 

• Stock Control (Oi:toberI 

• Sales Ladgor iNofambef ) * Debtors Ledg&r 

• Bysineis Accounts * Tax Ac^coyntiiig 

Dept ZX2 Data - Ajsette, 44 Shrotofi Street^. 
London NW1 SUG 01 25B 0409 
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doto-Q/zettei 

Tal 01'3SaO409 
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IBBC CASSETTE LEAD 

7 pin piuQ eq tvKi 3.Bmm pluga *nd m 2.5mm ply9 

Only £2 mc P ^ P 

Othflr J«Kh jvjHtabli - pleaw f ii phoft e. 

COM PUT E R C ASSET! ES ^ 

Hi^ ^uAiitVp iCfiw«iti»mbl»d^aku«itH luppifcvd 

CS - 35p CIO " 37p C12 - 38p 

CIS - 39p C20 - 41p C25 - 43p 
C30-44|> 



• FERGUSON CASSETTE RECORDER £28 mc. p&p 

T«»tG€L wiib ZXS1 . A£Orn^ BBC, Dragon *tc. ttc 
Ftaium: D»rt. Ear. M^c. arid Remoit lockeii, 
T*p» Counttf, Totit Gomroi, &uiii m Mic , 

AutQitCip. Boiler y ^rn# ni R«;omm*f«d*d tov 

AcQffi fQiT uif wth iiC sv+iputtr 

• STAR DP8480 

RS232C (SERIAL) £285 plus £6 

Securicor deHvery 

CENTRONICS (PARALLEL) £265 

plus £6 Securicor delivery 

Thfi in Df ets>c3n Jl pnniit viiorki wiitk i$moti any 

eompqJtvr Wilh wry pood U0Q9t and tow«r CAM 

ivpefict •2,000 SHEETS OF 

• Qi-diftCtionil • 30 MlufTMi iwndth (10" pi^ef^ PRIWTFR P^PF^R 

• Swilcnnble - Tractof or Fricl^Bft F««l [^ J ?1 t:! ^!? « 
mm^hn periecofid £19,50 pi US £3,50 p&p. 

E690 REVOLVING CASSETTE RACK 

Sipgi« - £2.99 Uwl^ 33 »ptt or 20 ui «i«ll 
Oouijle - £5,99 tl^olrlt i4 tapm or 40 in cxuml 
TntHe - £6.99 ^tioldn 9$ iip«f oi- M in ^xm} 
Oued - CI 1.M 1 hO'lE»i 1 2& lofxi or 60 m cnetl 






FoRDER FORM Dapt. ZX3 Da^a ^ Assetie, 44 Sbroton Strt-t. 

Lont^qn NW1 BUG. 01 258 0409 
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MACHINE CODE 



#1, 



Mastering machine 
code on your Spectrum 



part 2 



In the last issue of ZX 
computing, Toni Baicer, author 
of 'Mastering Machine code on 
Your ZX81', opened up the 
topic of machine code on the 
Spectrum. Here, she continues 
the discussion, concluding her 
venture into the realms of 
registers, addresses and other 
mysteries. 



rJ 



AN 1903 



In this issue, I'll t to 

t^tce your ievel ui mfi chine 
eode knowledge up id a point 
where ai least you know wtiat 
it is a*id htjwv to make 
prog^'ams out of rt. In the next 
article I shall leave the 
m&charfk^ of pfograrnming 
diorM. and slan to conceriUatd 
on fhe fdeas behind sticking 
irrat ructions tcigethtsf in the 
ni-pht order without getting 

Machine Code 

The drain of the ZX Spectrumi 
is B little black chrp caibd a 
280A - this IS the device 
which carfnes out machine 
cod^ pfograms. Conitrary to 
popylsir belief, NO part Of the 
Spectrum vviJl carry out BASIC 
programs. There is a chip 
{called the ROMf which 
eHectively "is'' Specif urn 
BASIC, but the ftOM itself ts 
not a brain - !he ROM ^ a 
vfrv big machine code 
program and no more. 

To he a iittte more precise, 
ih# Z80A chip mentioned 
abova ts actually ^ brain 
without a memory, af>d the 
memofy of the Spectrum lias 
to come on ^parato chips. 
Let's takt a cteser took at 
mamofv. and how it affaqt^ 
machine code. 

Using memory 

Th$f$ ar€ Titan V way$ to think 
of mamory Soma people 
relate ft to numbers written on 



p«ec<?s of paper and stored in 
matchboxes or j^am jars. A 
mor^ logical approach 
assymes a knowledge of 
programming - at least in 
BASIC and so thi& is the 
approach I shall use. 

You are familiar, I take it, 
with the BASIC concept of an 
arfay. Imagine then this effect 
of the statement DIM Mt 1 0OJ. 
This then gives you a series o1 
different variables called Mill, 
M{2h Mr3L and so on up to 
MdOOL Machine coda 
memory is organtsed a little 
like this A dimension 
statement is not rteeded tarKJ 
does not exist) because the 
memory arrat>gement is 
already ^et up in advance, but 
the ^at up is as folloi^s. 
Memory h a series of one byte 
variables. I that is 10 say 
variables which can each store 
any number between 00 and 
FFl which are called f 0000 1 
(0001 K tOO02l. and so on up 
10 (FFFFL Notice Tve written 
them in brackets because rhey 
afe like damirrts of an array, 
but without any preceeding 
letter - this is because the 
array has no nanm « it doesn't 
ne#d one because there is onty 
one such array if> eicrstance in 
machine code 

8acau&a memory is set up in 
advar>cep much of it is already 
used by the computer. This 
has absoiutaly nothing to do 
with the 280 A, It is simply a 
result of the way that the 
memory is wired up, (This 
makes it Sinclair's fault). It is 



used as follows. 

0000 3 FFF are already filled 
with various numbers, and in 
fact form a machine code 
prograrn. You cannot change 
any of ihese addresses even if 
you want to — f of instance the 
machine code instruction LO 
(02D4|,A will simply not be 
carried out lalthougfi it will 
lake the same amount of time 
to execute as LD (4204 1. A 
which woufd workL These 
uddresses are called ROM. 

4000 5CB6 ate addresses 
which all have a f(xed purpose. 
For instance. (40001 stoies 
the first eight pixels on the TV 
Mreen, and iSCSD) si ores 
current colours las used by 
PRINT statements m BASIC), 
and so on. 

Depending upon the 
context, something like 
[ABCOl can mean one of two 
different things. Either 

li) The contents of address 
A BCD <exac1lv as you'd 
cjcpect). 

or (ii} ft can also mean (ABCDI 
t 100*(A6CEIdefineasinri|. 
To make this dear, suppose 
that address ABCD stores the 
byte fZ and that address 
ABCE stores the byte 4A 

Then by writing (ABCD) we 
could meaf> esther the number 
F3, or the number 4AF3 
EKactly which of the two 
forms we mean can be 
deduced fairly easily from the 
conteKt. For instance 'LD A. 
(ABCDl' must mean 10 A, F3* 
since the A register can only 
hold one byia. whefeas 'LD 
HL.iABCOr must mean XD 
HL,4AF3' since the HL register 
pair must hold two bytes, 

5CB7 to (5C65) 1 are all 
addresses which are used by 
the ROM for varying purposes. 
Note here that (6C6S)-1 
means (SC65K 100 '(6066) 
- 1 . The absolute vatue of this 
address will vary from time to 
time. 

(5C65I to SP-1 are spare 
a<ldr esses not y^ed by the 
ROM, Vou can use these for 
any purpose you choose ~ eg 
"LD 17000}. A' IS generaily 
qiuTite sensible. Note though 
that: 

(i) the bytes at the start of 
this region will are likely to be 
continually overwritten by the 
ROM. 

<it) the bytes at the end of 
this region will definitely be 



overwritten by something 
called an 'interrupt routine^ 
whrct^ I sHatl talk about m the 
next article. 

SP is a t wD-byie machine code 
registet which I shall dwell on a 
bit more further on, 

SP to l5CB2t is something 
called the MACHINE STACK 
which I shall explain in greater 
detail further on, 
[5CB2I + 1 to (5C7B1-1 is 
spare and can be used in 
machme code. 

E5C7BJ to (5CB4> - 1 are used 
by xhB RDM 10 store each of 
the user defined gfapltics, 
f5CB4> to 7FFF if you have 
16K 

or FFFF if you have 4BK are all 
spare addresses and can be 
used by us, 

Storing numbers 

If you have only 1 6K then 
addresses 8000 to FFFF do 
not eMtst, 

Enough of all that borir^ 
drivel. Let's turn our attentions 
to something constryctive. 
Firstly, here are all the different 
ways of storing numbers on 
the Spectrum. 

Instructions Irke LD C,42 
you already know about, so 
let's see what else we can do. 
I'M use some abbrev rat ions 
here: the small letters m. n, p, 
and q to represisnt single 
bytes, and! comb^naiior^s mn 
and pq to represent byte pairs. 

LO Ajpql Only the A register 
may be used in this way. 
LD IpqI.A The reverse 
operaiiof^. Again only the A 
register may ba used like this. 
LO BC.fpql Only register pairs 
BC, DE and HL may tae used in 
this way. 
LO (pq), BC Ditto. 

The Following combinations 
can NOT be mad©: 
LO tqpLm 
LO (pq)/mn 
LO (pqJjmni 

The stack 

The Stack, or "machine 
stack** as it «s sometimes 
referred to. is a h^hiy usaful 
piece of memory organisation. 
It does not have a BASIC 
equivalent. Imagine^ if you 
woukip a stack of cardboard 
bonces. We may only alter this 
ste^k ifi two ways — we can 
place more bonces on top, or 
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we can Fomove boices from the 
top. What wi^ cannot do is to 
insert boxes »nto the middle, Of 
lo renrove boxes item ttw 
middle. Th« machine slack is 
vary similar to this idea, except 
that it yses numbers instead of 
cerdbiiiiard bojfeSn^ for aHhaugh 
cardboard boxes would 
probablv be more fun, they 
wouldn't fit in the case of ihe 
Spectrum. It consists ol a 
sequence of numbers^ 

You cao p3ace new numbers 
at the end oi the Jisr, and you 
can remove numbers from the 
list. Each number in tht list is 
two bytes long. 

To sj>ot Ihe usefulness of 
the stack if is best to show by 
example This program will 
exchange the valties of 
register pairs BC and DE - 
notice how it works: 
PUSH BC Slack ihe numbei 
currently held in BC. 
PUSH DE Stack the numbei 
currently heW in DE , 
POP DE Remove ihe number at 
Ihe lop of the stack and assign 
!0 BC. 

POP DE Remove the number at 
the top of the stack anct assign 
to OE. 

The words "push" and 
"pop" are a delightful pair of 
wordfi — almost as much fun 
as PEEK and POKE in fact. 
PUSH means append a new 
number to the list, and POP 
means remove the most 
recently PUSHed number from 
the list 

The actual locatton of the 
stack is somewhere very high 
in memory. The compute^ 
keeps track of things with a 
machine code register ceiled 
SP (Slack Pointer). SP is a 
two byte register, just like BC 
or HL+ however, unlike these 
two tt cannot be separated mio 
its two constituent bytes. 
Unfoftundtely, for some 
reason as yet unknown to me. 
the in struct ton LO HL. SP does 
not exist, so I ( you ever want 
to know the exact value of SP 
you need two separate 
instructions: LD HL.OOOO 
ADD HL. SP. What does SP 
do? I hear you askf It simply 
stores Ihe address of the item 
at the top of the stack — this 
register is updated 
auiomaticaify every lime either 
PUSH or POP IS used 

Arithmetic 

The simplest arithmetic 
rnst ructions are INC 
(incrementli and DEC 
(decrement 1. tNC D means 
increase D by one, DEC ML 
meatus decrease HL by one, 
and so on. You should notice 
however the fotfowing 



phenomena: it D contains the 
byte FF then INC D wifl change 
the value of D not to 1 00 I for it 
cannot contain a value that 
large} but to 00: similarly, if HL 
contains 0000 then DEC ML 
will '^decrease'' it to FFFF. 

What we csn'f do. although 
Tm Sure wu'd all like to. is to 
be abte to say LD A3 *^ C or LD 
BC.3 • HL + 1 . almost as we do 
in BASIC. Unfortunately, such 
luxuries are t>eyond us, arKt 
XD'can only ever transfer the 
value of a register, a constant, 
or the contents of an address. 
Arithfnetic is restricted to a 
few ba^ic spectalised 
instructions. In order to under 
stand «i^llhmet^c we hfst need 
to introduce a new "register^* 
called the CARFIY FLAG. 

The carry flag 

A FLAG IS very similar to a 
REGISTER e3(cept that where a 
register may hold any value 
between 00 and FF. a flag may 
only hold the number lero or 
the ntimber one. A very, very 
important Ubq - as far as 
arithmetic is concerned — is 
the CARRY FLAG. I shall 
denote this flag tjy the letter K 
to avoid confusion with the C 
register. (Please note i^at \h\^ 
is not a standard convention 
and that to my knowle^i 3 
nobody uses th^^ 

representation except me). 

The need for ihe carry flag is 
made apparent by additions 
like 93 + E8. The correct 
answer is of cotirse 1 7B. 
however. r\o single register on 
its own can store numbers tti.i^ 
large ^ If A coniained thr 
number 93, and B contained 
the number E8. then "ADO 
A,B' {at fjrst sight equivalent 
to the BASIC statemem LET 
A = A • BJ could never store 
the correct answer in the A 
register alone. The CARRY 
comes m as foltows, I shaii 
write KA to mean the "register 
pair" form^ by K (the carry 
flagl arnl A (the A regis terK 



If the result of such a 
subtraction turns out to be 
negative you should add 200 
to KA. or 20000 to KHL, as 
the case may be. In other 
words. "LET KA = 04 07'' 
means "LET KA - 200 * 04 
- 07'^ (or 1FD» rather than 



simply minuii three. 

Some other instructions y^ 
should know are: 



"^i 



AND A meaning LET K = i 
SCF meanifig LET K = 1 I 

CCF meaning LET K *• 1 - Kf 



Some quite useful things lo know ere: 

SBC A.A m«anii IF K = THEM LET A = 00 
JF K = 1 THEN LET A = FF 
AND A/S9C HL,BC ftwans LET KHL = HL - BG 





Machine Code 

Multiptication and dtvisiort 



ADD A,B means LET KA ^ A 


+ 8 






AOC A,B oceans LET KA = A 


* B 


+ K 




ADD HL, BC means LET KHL 


= HL 


+ ec 




ADC HLBC means LET KHL = 


HI 


+ BC 


+ K 


sirntlarly 








SU8 A.B means LET KA - A 


• S 






SBC A,e means LET KA = A 


- B 


- K 




SUB Hi.BC do«s not exisi 








sac HL,BC means LET KHL = 


HL 


- BC 


- K 
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instructions do nor exfst m 
machane code, but we shall see 
how^ we may get around this m 
a later article. In The neKi part 
ol this series I shad conclude 
my ^Kplanatiofi of all machine 
code instructions, and begin to 
discuss how they 'T^ay be 
usefully put together into 
PROGRAMS. In the meantime 
here arc: four tables whicl^ 
between ihem tell you the 
hexadecimal codes for all of 
the machine code instruchonE. 
even the ones you don't know 
about. The tables are 
reproduced from my book 
MASTERING MACHINE CODE 
ON YOUR ZX8I - please 
keep them even though you 
may not understand them all 
as yet. for they will not be 
repealed . 
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TABLE ONE 












B 


c 





E 


H 


L 


(HU 


A 


ftX + d) 


<iY + d) 


n 


ADD A,f 


80 


81 


82 


83 


84 


85 


86 


87 


DD86dd 


FOBBdd 


C6nn 


ADC A,f 


88 


89 


8A 


88 


ec 


80 


BE 


8F 


ODBFdd 


FDBFdd 


CEnn 


AND r 


AO 


A1 


A2 


A3 


A4 


A5 


A6 


A 7 


0DA6dd 


FOABdd 


E6nn 


BIT 0,f 


CB40 


C841 


CB42 


CB43 


CB44 


CB45 


CB46 


CB47 


DDC8dd46 


FDCBdd46 


— 


BtT 1,r 


0648 


C849 


CB4A 


CB4B 


CB4C 


CB4D 


CB4e 


CB4F 


DDC8dd4E 


FOCBdd4E 


— 


BtT 2.r 


CB50 


CB51 


CB52 


CB53 


CB54 


C855 


CB56 


CB67 


DDCBdd66 


FDCBddSe 


— 


BIT 3.r 


CB58 


CB59 


CB5A 


CB5B 


CB5C 


C65D 


CB5E 


C8BF 


DDGBdd5E 


FDCBddSE 


-- 


BIT 4,f 


CBBO 


CB61 


CB62 


CB63 


CB64 


C865 


CB66 


C867 


DDCBdd66 


FDCBdd66 


— 


BfT 5,r 


ceee 


CB69 


CB6A 


CB6B 


CB6C 


ceeo 


CB6E 


C86F 


DDCBddSE 


FDCBddSE 


^ 


BIT 6.r 


CB70 


CB71 


CB72 


CB73 


CB74 


C875 


CB76 


CB77 


DDCBdd76 


FDC6dd76 


— 


SIT 7.r 


CB78 


CS79 


CB7A 


CB7B 


CB7C 


C87D 


CB7E 


C87F 


D0CBd<i7E 


FDCfidd7E 


— 


CPr 


38 


89 


BA 


BB 


BC 


BD 


BE 


BF 


0D8Edd 


FDBFdd 


Finn 


DEC f 


OS 


OD 


IS 


ID 


25 


20 


35 


3D 


DD35dd 


F035dd 


— 


INr(C) 


FT40 


ED48 


ED50 


EDS 8 


ED60 


ED68 


- 


Ed78 




- 


— 


IfJCf 


04 


OC 


14 


1C 


24 


2C 


34 


3C 


DD34dd 


FD34dd 


^ 


LDB.r 


40 


41 


42 


43 


44 


45 


46 


47 


DD46dd 


FD46d<i 


06rkn 


LD C.r 


48 


49 


4A 


4B 


4C 


40 


4E 


4F 


DD4Edd 


FD4Edd 


OErtn 


LDD.r 


50 


51 


52 


53 


54 


55 


56 


57 


DD56dd 


FD56dd 


16r*n 


iDl.r 


58 


59 


5A 


5B 


5C 


5D 


5E 


5F 


DDSEdd 


FD5Edd 


lEnn 


LDHr 


60 


61 


62 


63 


64 


65 


66 


67 


DD66dd 


FD66dd 


26fin 


LOL.r 


68 


69 


6A 


6B 


6C 


6D 


6E 


BF 


DDSEdd 


FD6Edd 


2Enn 


LD (HLhr 


70 


71 


72 


73 


74 


75 


« 


77 




— 


36nn 


LDA.r 


78 


79 


7A 


7B 


7C 


7D 


7E 


7F 


D07Edd 


FD7Edd 


3Enn 


LD 


DD70 


DD71 


DD72 


DD73 


DD74 


OD75 


— 


DD77 


— 


— 


DD36 


(IX+d).r 


dd 


dd 


dd 


dd 


dd 


dd 




dd 






ddnn 


LD 


Fd70 


FD71 


FD72 


F073 


FD74 


FD75 


— 


FD77 


— 


— 


FD36 


ilYfdI.r 


dd 


dd 


dd 


dd 


dd 


dd 




dd 






ddnn 


ORr 

OUT (C)J 

n 1 


BO 


81 


B2 


B3 


84 


85 


86 


87 


DDB6dd 


FD86dd 


F6nn 


ED41 


ED4d 


ED61 


ED59 


ED61 


E069 


_ 


E079 




— 


— 


RL f 
RES 0,r 


CBBO 


CB81 


CB82 


CBS3 


GB84 


CB85 


CB86 


CB87 


DDCBdtl86 


FDCBddB6 


^ 


RES T,r 


CB88 


CB89 


CB8A 


CBBS 


CBSC 


CB8D 


CB3E 


CB8F 


DDCBddBE 


FDCBddBE 


— 


RES 2,f 


CB90 


CB91 


CB92 


CBg3 


CB94 


CB95 


CB96 


C897 


DDCBdd96 


FDCed(J96 


-i- 


RES 3,r 


CB98 


CB99 


CB9A 


CB9e 


CB9C 


CB9D 


CB9E 


C89F 


DDCBddBE 


FDCBdd9E 


-- 


RES 4.r 


CBAO 


CBAl 


CBA2 


CBA3 


CBA4 


CSA5 


CBA6 


C8A7 


DDCBddA6 


FDCBddAS 


— 


RES 5,r 


CBA8 


CBA9 


CBAA 


CBAB 


CABC 


CBAD 


CBAE 


C8AF 


DOCBdrtAE 


FDCBddAE 


— 


RFS 6,r 


CBBO 


CBB1 


CB82 


CBB3 


CBB4 


CBB5 


CBB6 


CaB7 


DDCBdd36 


FDCBdtlSe 


— 


RFS 7,r 


CBB8 


CBB9 


CB8A 


CBBB 


CB8C 


CBBD 


CB8E 


CBBF 


DDCBddBE 


FDCBddSE 


— 


RLCr 


C800 


CB01 


CB02 


CB03 


CB04 


CBOB 


CB06 


C807 


DDCBddOe 


FDBddOe 


— 


RRC r 


C803 


CB09 


CBQA 


CBOB 


CBOC 


CBOD 


CBOE 


CBOF 


DDCBddOE 


FOCBddOE 


— 


RLr 


C810 


CBIl 


CB12 


CB13 


CB14 


CB15 


CB16 


CB17 


DDCBddie 


FDCBddlS 


— 


mt 


CB18 


CBig 


CB1A 


CBIB 


CS1C 


CBID 


CBIE 


caiF 


DOCBddlE 


FDCSddlE 


— 


1 SET O.f 


CBCO 


CBCl 


C8C2 


CBC3 


CBC4 


CBCB 


CBC6 


CBC7 


DOCBddCe 


FOC8ddC6 


— 


SET ^J 


C8C8 


CBC9 


cacA 


CBCB 


CBCC 


CBCD 


CBCE 


C3CF 


DOCBddCE 


FDCBddCE 


— 


SET 2,t 


CBDO 


CBDl 


C8D2 


CBD3 


C3D4 


CBD5 


CBDB 


CBD7 


DDCBddOe 


FDCSddOe 


— 


SET Bj 


CBD8 


CB09 


C8DA 


CBDB 


C8DC 


CBDD 


CBOE 


C8Df 


DDCBddDL' 


FDCBddOE 


— 


SET 4.r 


CBEO 


CBE! 


CBE2 


CBE3 


CQE4 


CBE5 


CBE6 


C8E7 


DDCBddES 


FDC8ddE6 


— 


SET 5,r 


CBE8 


C8E9 


CSEA 


CBEB 


C8EC 


CBEO 


CBE£ 


CBEF 


DDCBddEE 


FOCSddEE 


— 


SET6,r 


CBFO 


CBFl 


CSF2 


CBF3 


CaF4 


CBF5 


CBFB 


CBF7 


DDGBddFB 


FDC8ddF6 


— 


SET 7,r 


CBF8 


C8F9 


C8FA 


CBFB 


CBFC 


CBFD 


C6FE 


CBFF 


DOCBddFE 


FDCSddFE 


- 


SUB A,r 


90 


91 


92 


93 


94 


95 


96 


97 


DOgBdd 


FD96dd 


D6nn 


SBC A,r 


dB 


98 


9A 


98 


9C 


90 


9E 


9F 


DOBEdd 


FD9Edd 


DEnn 


SLAf 


CB20 


CB2 1 


CB22 


CB23 


CB24 


CB25 


CB26 


CB27 


DDCBdd26 


FDCBdd25 


— 


SRAr 


CB23 


CB28 


CB2A 


CB2B 


CB2C 


CB2D 


C82E 


CB2F 


DDCBdd2e 


FDCBdd2E 


— 


SRLr 


CB3B 


CB39 


CB3A 


CB3B 


CB3C 


CB30 


C83E 


CB3F 


DDCBdd3£ 


FDCBdd3E 


— 


XOHr 


AB 


A9 


AA 


A8 


AC 


AO 


A£ 


AF 


DOAEdd 


FDAEdd 


EEfwi 
























1 :A,6U;^i; | 








PARTS 




■ h.- 


OE 


EDO' 
19 


3 


p 


at 


w 




*0CML,» 104* 


19 


dJA 
S 


- 






ADO »K,* D00» 
flOO iv.t fOOS 


fOlS 


, 


f039 


Odas 


f029 






OF THIS ARTICLE 




Ol£Ci OB 
INC t 03 


ia 


39 


3e 
n 


OOJI« 


Foaa 

FD23 








WILL BE 




L&t.rtwi OtnniiHn 
LD ■.ip4l E.D4B(n»i 


1 1 iiiifiiftff> 2 1 fvunrn j 1 Fuin^nn 








CARRIED OVER TO 




POP J C ' 




0OE1 FDEl 
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TECHNIQUE 




MAKING SENSE OP 
BUBBLE SORTING 



o 




Many programmers 

have used bubble 

sort subroutines to 

get the contents of 

an array into order. 

Few of those who've 

used the routine 

could explain how it 

works. Mike Bidden. 
Tarn worth, Stafford- 
shire, takes on the 
task of making it 

all clear. 



I wasn t sure how bubble sons 
worked, so decided to try and 
fathom the whoUe t^tng out. I 
thought rd ^xpefiment to in- 
vastigHie whether 'n was possi^ 
ble to devise programs which 
wQ^jld meNe the process self- 
eKplanatorv and thus rneke it 
clear what was happenpng. 
When \ began doing this, I didn't 
really undefstand it myself. Now 
t think I do^ 

Although iti* bubble sort is 
not particularly fast or 
sophisticated, it \b quite ade- 
quale tor smahl arrays, and ho^ 
ttw advantage of usir>g up little 
memofv. 

Fast 
ting 

To get an rnitial understarKJing of 
the bubble son pfocess, enter 
the program shown in Fig. 1 . £?< ■ 
amine and think about each pro 
gff m line as you do so. The pro- 
gram allows you to entef eight 
numbers of your cb04Ce in any 
Order. The computer then enters 
the FAST mode and in a mgner 
of seconds, prints them in 
ascemling order. This gives you 
some idea of the capabHitv of 



Bubble sor< 



the bubbte sort. An e Kami nation 
of the iisting in Fig. 1 , wilt reveal 
that vou afe asking the com- 
pyter to carry out the following 
task, asain and again: 

'Take the first number at the 
tap of the list aixl compare tHs 
in turn with each number (slat- 
ttng ffom the bortom of the listh 
until you find a smaller number; 
than swap these two numbers. 
Ilf no smaller number is found* 
move on to the second number 
from the top of the list ai^d 
repeat the prcK^essK" 

In this wav. the small numbers 
'bubble' !d ihe top of the list and 
I he heavier ernes drop to the bot- 
tom. Use a pen arvd paper to 
write down eight numbers in a 
mixed order, then foltow the in- 
str Mictions given to the com- 
putet, writing down the revised 
list after each swap. You will 
find that thi§ simple process, 
does indeed sort the list mto 
ascendir>g q^rder. 

Slow Bubble Sor- 
ting 

A Clear ef wav to view the com- 



puter a! worh, following your 
programmed instructions, is co 
abandon the quest for speed ard 
de^ibetately slow the computer 
down XQ a snail's pace and have 
it mark the two numbers it in- 
tends to swap befofe rt does so. 
To obtain the slowest bubble 
sort In the historv of compyting, 
enter tbe program shown in Fig. 
2 and run it . The computer prims 
two columns of numbers. The 

^ DIM ft 4 8J 

10 FOR vt = l TO O 

15 INPUT B 

le LET fl i J) =B 

17 PRINT R(JJ 

SCfe NEXT wl 

SC* FOR J=l TO & 

5S FfiST 

B9 LCT K»U#1 

6© FOR IsK TO S 

S5 LET S=^K+3-I 

70 IF fl (S.i :ifl ixi) 
HEN GOTO 90 

75 LET li=fl fSJ 

3© LET A (5.1 =R ij) 

as LET fi iJ) =srt 

90 NEXT I 

QS NEXT ^ 

96 PRINT 

9 7 FOR ^=1 TO ff 

93 PRINT Pii^y 

99 NEXT J 



column on Ihe left is the intlet 
miKed array to be orderod and on 
the right is the column which 
changes as the sort pf ogresses 
The computer marks each pair 
to be swapped with black 
gquares^ It's fascmaling to 
waich the computer at work m 
slow motion. i\ sat mesmerised, 
running this progfam> tor about 
twenty minutes). But The 
method of operation really sank 
into the gr e y ma 1 1 er b y ^vatching 
ihe process ^ When rhe sort is 
compteied, ihe computer in- 
forms you and produces a 
display similar to that shown m 
Fig, 3. 

At this point, I decided that 
one cou4d improve the clarity of 
undefstanding by allowing the 
record of each swap to be reiatn- 
ed on Ihe screen there v^u'll 
i>eed rhe 1 6K RAM pack) 

A few modifications to the 
program in Fig. 2 produced that 
sfx>wn in Fig. 4. This program 
obligingly records each swap 
made, across tt>e screen, untfl 
sorting IS complete. (See FigSj, 
This was a further 8tep toward 
the fyll clarity of understanding. 

An mteresting empiricat 
observation here, is that the 
number of swaps logged i$ 
always appro Kimatetv equal to 
the number of element^ in the 
array [o be ordered. Is there a 
theoretical maKimum? Perhaps 
the mathematicians arrKmgsi us 
could advise! 

In conclusion 

Having whiled away a pleasant 
afternoon dabbling, i felt I had 
finatly goi the bubble sort 
' sorted \ I hope these ramblings 
help you m the same way. I feel 
there'^ a lot more scope for stow 
computing and display to hefp us 
all understand what these little 
black boxes get up to. By the 
way. does anybody out there 
r&^tty understand the Shetl^ 
Metiner? 
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TECHNIQUE 




DIM 
LET 

FOR Usl 
LET RIJ) 

20 NEXT J 

21 LET Xs© 

22 FOR J«l TO 6 

23 FOR K^l TO 20 

24 NEXT K 

25 PRINT RT X,.V; ' 
28 LET X=X+S 

30 NEXT J 
40 LET Y-14 
S0 FOR Jsl TO © 
SS LET KsU+1 
60 FOR I=K TO S 
65 LET S«K+8-I 
70 IF R (S) >R tJ) 
MEN GOTO 90 

75 LET M=R (S) 

QO LET R tSJ =PI fOI 

85 LET R ( J) =M 

ae PRINT RT 2»S-2 

67- PRINT RT 2*U-2 

89 GOTO 21 

QO NEXT I 

95 NEXT U 

96 PRINT " SORTED" 



(RNDft-GS + ieJ 



R i JJ 



OR R tS) sRCa) T 



14 
14. 



5«i>S2^Vi^ la 13 IS 1^ 'W^ 

7$ 7S 7i5B50BS6 S6 2& 

If l£|p2e £6B5d SO SO 

71 71 71 71 71 71 71 

S6 06 d© S© &J5M7e. 76 

^■=— «'^ Si0«76 76B86 36 

eai 9S ^gi 9a 99 9spss 

86 98 88 86 06 88a98 

SORTED 

conversion Time „, 'J:^"^ SrU^tL^T, 

Here are Two programs (or the give an approximate conversion 

ZX8t which convert (read to the end of a line, then 

temperatures from Fehrenheit straight down). The second one 

to Centigrade, this is not. we creates a verv interesting 

know, pertictiiarly e'xcitmg, and display, as ii gfadually draws up 

there are many programs which the 'steps', as you'll see wh«n 

do th« task , However, we've in- you run it. As an exercise, work 

eluded tHesa two here because out what the vertical scale 

they approach It in quite a uni- shouhi be, and add a few lines 

que wev< after line 70 to inctudo this. 

4-0 

«50 BBS 

70 •■ ■• 

80 ■ a ■ • • 

90 ■ * ■ « • • 
IQQ ■■■««■• 
110«. ..■■■■ 
—M Q mm m M m m a m m 
130 ■•««••■■■« 
14e^ ■■■■■■■■^■ea 
ISO •Bae3a9««ae»« 
160a«qii«aa a ■■■«■■ 
170caa.tf ><>■>*«>«> 
130«aaiB-9*isBe9««aa 

190 aa- a^aaaasva 

20O aaaaaAkaaaaaaaaaaa 
S10aaatt«*«a«aaaa.a«9Ba 
2£0 aaaaaaaaaax.naaaaaa 

1($€<;»304050GO 7O3090100 

10 REM C0NUER5I0N GFiRPH 

£0 REM FRHR. TO CENT* 

30 FOR Fe30 TO 220 STEP 10 

40 IP F<100 THEN RRlNT " '* ; 

S0 PRINT F; 

60 FOR Ctl TO S4(F-35J/4.5 

70 PRINT ",'*; 

SO NEXT C 

^0 PRINT 

100 NEXT F 

105 PR INT ^ ^ __ 

110 PRINT TRB 3; "a020?0*05©8C»^« 

3090100" 

■133 
US 

'iia 

75 
55 



10 REM CONVERSION GRRPH 11 

S0 REM FRMR. TO CENT. 

30 FOR F s3S TO 2£0 

S0 IF F>4.0 THEN PRIKJT F; 

60 PLOT S» tF-32> Via ,F.''10 

"iZi NFXT F 
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&£AT THAT HIGH SCORE I 
GOflBLE THOSE DOTS 
BEFORE THOSE MfAftJliS 

gobble yolti your only 
aides are four 'power 
pills ' whtch make the 
meanies edible but 
isiot for longi 

• machine coded for fast action 

• EXTRA "GOBBLER ■ FOR 10,000 POINTS 

• Ofy SCREEN SCORING 

• high score WITH ^'ENTlR NAME" FACILITY 
•UI*T0 4 PLAYERS 

AN ANNOYIMGLY FRUSTRATING GAMEFFOR ONLY £5,95 




SCOVIt BV SNOOTlhie TH€.M - WHICH ALSO CAUSE* tMiM fEJAflllAll. IMTO LO^T 
0P LlTTl# «ar& AN& HAKES LIFE EVtfi WOfttEl 



w^j AcriDiu 

IHTiniiAJbll iMC^UlV 



llwOT A|f AST JJ If 
tOuhOfll 

#fl<|TAT| L^FTmOTAU 
lllC»ff^HfttJ1t 



FTS •FifliS IN *l.Li 

#iNCntAbNQ MgiPttft 
Qf ATT fnoiDi 

*TKnii AiTin&iDtini 

« 1^A$rr AtlKNiPACI 

mi IP IPiHE>tAC:tf«l 



THIS GAME IS JUST AS BAD!- 
AN OFFER FOR REAL MASOCHISTS 



ANDONLVeSJS 
BOTH TAPES FOR Q.95 



MAIL ORDER ONLV-PLEASE MAKE CHEQUE^PO PAYABLE TO 

THE SOFTWARE FARM DIFT A 

CRAIGO FARM. BOTANY BAY. TINTEflN, OWtNT 



% 






SPECTRUM 

NEWS FROM 







SP48 



SP80 



32K Memory extension 64K MenxKy extension 



£50 






and mictine codr pnagrarra 
^ind clAta dfHD yoiJ' 

!S?r<2:^ SLOWLOADE 



zx 



£10 




Tmsi|3flto pace erf Kiftwiwi*ifl**syoi#Sp?^ E*pft 



rffEF 

, Ai Nsrw Bc« rf you :ffiii*^ v*^ r ft^r^ L-i 



RIES 



PifKi@«f rtvqmH^ t^^nmm tm London ■atjqteiin' iot^l e _, 
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f AST LONDOM HOSOTFCS-TMi: OPTrMUM SOLUTION 



D J MOODY COMPUTER SOFTWARE 



16K SPECTRUM COMPETITION 



GAMES 



ADVENTURE SEHliS-...- 
Thm Saj1«t.» 




All ££.00 
... £16.00 



Fijf fhs 16K ZX81 andZX Specfrtim These 
Adv^niyrei are I inked togethef usjftg dai^ 
storage aDov© RAM TOP An can De played 

irT«pen<(anlly of the olhi^rs ¥&li mys! com- 
pile certa-in tasks lo conftnue w next 
Ad^enlufe 

ADVENTURE-1. 100 cav^s. 50 treasufes. 
gnosis, a magHCian gobNns and trolte an Qi4 to 
gel v«>u Graphic OiSplay KaJf-a-mo 

ADVENTURE-2. Deep s^a adv^nH^e wilti 
Axecks 50 irea&ures. Jelly fish, octOpuS 
s^harks Grapt^ic display Half -8 -mo 

ADVEflTURE-3. Land bas^ advenlue 

A;!r ^j!; ociit^ons ^OT'easufes. gtiosis. v^m- 

p^iit'A rntjnslers f^aThef C^nsfmas 

a^d *i^$ c?!ves G iisplay Hall -a -mo 

ADVENT URE-4* Sparp ridv^^ntjrf^ jvifh 30 
sTaf5 and pranefs to '. Alien 

siars^ips. pnates €tc --m.,- -v.aj^-.Pr Half- 



Half-a mo iS ouf save game foatyfefor 
sf opping a Qatne wtihle ptayin^ and relMfning 
10 sam@ position u^jori rek^ading 



COMPETITION 

CONDITIONS OF ENTRY 

r On« enify lorm rs supp^^d wiiiri &. 
cass^lte pmcnasad No iinnft m i^.. 
number of (Kvtries p&r pefson 

2 Closing dat6 fS iasi post on F6t)fuairy tSlh 

3 Pri2!es 

\ SI pri^e m a 1 6K Spectrum and E20 worth 

of our soltv^ar^ 

2nd prize of £20 worth of our soti^are. 

10 funrter-np pfries ot CIO wjrfti of our 

4 lysl be on official ofilry terms No 
.. .,. .. accepted 

5 No Corre-spcindanc^ WfW be ifiteT<KJ iffplo 
Winners will te notified by post 

e Entry wikE m construed ea Bccapianca or 
all condflions 

ORDERING 

See our t^nge ol &altware at VVaitasey Sott- 
ware. 3 Monmduiti Rd Wallasav M^^eys^de 

TRADE ENQUIRIES WEtCOME 

J MOODY COMPUTER SOFTWARE o- 

D J MOODY PricfsarealNficiLi^fwe P&p ^- 
hee VAT 15 charged al 15% Orders 
dtspatcfie^i wilhrn 4fl hours. 6 month guarren- 

0*pC ZXC. 1 Starnhlll CoUagat. Granby 

Lana. Bingham, 

Nottinghamihira NG13 aOH. 



UTILITIES 



AS/DIS. ' ""1' as-?i«5m&ief and disassamfel^ 
fortfiemacf- ■ ■ ■ user 5000 bytes reser- 

v^6 Pti"rti ^ ic^ad aE-fifimbleB hgjt 

':Ode. Hex 

. ^ ■ ■ t^ave saves 

namea progfam. ,,,.,„...„,„„,„,, £S.OO 

CASSETTE DESIOH. To beS^ you store 
your own I apes Thrs proga'am will um ihe IX 
Prininf to pf inl your Own d^&ighf TVut^e are 
uaed as miay cards it wuki afo^e up to 10 

WORD SOUAIlEa This pfOffram imII hel|f 
yoy solve word squares suc^ a$ the ooe m 

'"""": *"^ " '""vy. Septerrftwjr Ma* dsmen- 

eharactefs Searches H. S, 

t, w Nl, t\^ rst, SW Save fOijtirie tSMl 

DISASSEMBLER. Dr-rrrjos byies m 
memory 10 if BOA ?Tini -iStscalcu- 
larpd cone^lly Aver^ .^,.,., :..-. £S.O0 

ASSEMBLER. Type Ih normal Z80A 
mn^ ■ .ind this pro$}fQm wil turn tfiam 

tnio " jes and load Iherm into memory 

Full editing laciEtCfes ....,...«.....««.«.. J... £8^00 

METRIC CONVERTER. Main converting 
section Will convert Long^h Area, Volume. 
Ve^tociiy and liJass. Gives table pnnEouT 
HuntfrtdS Of conwr&ions pos^ipte..... £5.00 

DATA FILE. The newest and most llexibte 
Da.e tiling systan^ yet ^^ ■" ^^ -^ ^f v = '*^ F^ieiS 
any lengih 20 zones Uons 

Find tile, Delete file. A- '•i.j - .i= *^y. 

:«:rf- y for XS Swap lite. Lprint ' i- 

bei I cat Of daring t nvef ted ord&r*lng i ne dcst at 
Qn^y. .,„,„,,, ,....„, .,„ .,ES.0O 
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16K ZX81 GAMES 



All in all, you're just 
another brick 

Adam Waring, from Hull, has sent us two pro- 
grams which he believes are the best he has ever 
written — THE WALL and SURROUND, in the wall 
you have to try and demolish the wall, before it 
demolishes you. SURROUND pits you against an in- 
telligent ZX81, as you try to draw lines around 

each other. 



HS 




IHI 


^H 


[HI 


^H 


IH 


^1 


■■I 




IHI 


Hi 


urn 


HH 


'iiS 




[■1 


■■ 


|H| 


■■ 


!■■ 


fi 


IHI 




!■! 


HI 


IHI 


^^1 


ilM\ 




[■I 


■H 


[HI 


■I 


!■■ 




The wall 

The waH ts ctofiir>9 in on v&ti 
There 5 no escape. Can you 
!je£lrav if btirfor^ it desiroys 
you? The answer, quite simplv. 
m NO. The Mrall is endless. Your 
'V is moved rapidilv from left to 
right Kt the top of the screen. 
The wall Scro tis u p to wa rd s you . 
Your only chance is to hurl 
your^rf at the w^H in th^ hope 
of dislmjging some bricks. 

The game is fast for a B ASC 
program. This is because 
characters are POKEd into ihe 
dLSpEay file - much fabler than 
PfilNT AT, especially when deal- 



ing wtth numbers. Your scofe is 
POKEd on the bottom line of the 
screen, nr^aking use of the full 24 
lin^s. Ii is necessary to use these 
Ijn^s as they are not moved up 
^hen SCROLL is used. 

The speed of the wall moving 
can be made faster^ slower by 
changing the length of the loop 
in line 250. You cwild even wn- 
traduce another variable which 
makes the same faster as it goes 
aiong. 

Variables used> 

P - Pispiay ffite for poheing the 

■v. 



W - D^play fie fof poheifii] 

your score. 

S ^ Sc€>re. 

H ~ High Score- 

X - General purpose loops. 

Y = Poshionforthe^V', 

C - Counter for numbef of 

bricks you have hil. 

^ Number of bricks to be 

kitocked out. 

2 = Part of score being pakect. 

F = Venical position for ' V 

when being fired at the waN^ 

A$ b: String array for printing 

"SPLAT " in big letters 

X $ - Sf:ore string to be poked 

online 24. 



Surround 

The idea of this game is to trap 
your opponent, the ZX81. by 
making it bymp into soriiething. 
The ZX81 will try and trap vou, 
u3ing a rare blend of cunning and 
tntefligence. 

Despite this, you'll probably 
find you know what its next 
move is going to be after playing 
Jt a few timeSr Then you can get 
Xo work, and modify the com- 
put^r's strategy by changing 
lines 540 to 570. 

The first player to vvin five 
games wins t^ rourid. 
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16K ZX81 GAMES 




OLD MARYLEBONE ROAD 



WALL LISTING 



l£r09&fPEEK 1^397 



£?0 GQSUB e<5©0 

3© RRND 

*0 LET P-PEEK 

^50 LET U=P4'7SS 

60 LET H=0 

7© DTH Ritv',3£J 

SO GOSUB 900 

90 LET S=i0 

llO FOR X-ii TO 21 

IS O PRINT RT X.. 1 
HiHMMH^HII^HiHHHHBiBfeB * ' 

130 NEXT X 

1S0 REM #* PRlr4T URLL ** 

l&O SCROLL 

170 PRINT ■ iifc^^sJSiJ*5i 



1S0 

1000 
2^0 

253 
SB0 
S90 
290 
30© 
310 
320 
330 
340 
500 
520 
S3*> 
54.0 
550 

LET 
56© 
570 

HEN 
58© 

600 
610 
630 
630 
640 
650 
660 
670 
680 



FOR X^O 
IF PEEK 



ro 30 
IP+X> < 



>0 THEN GOTO 



NEXT X 
REM »«- 
FOR X = 
FOR Y = 
POKE P 
POKE P 
IF INK 
NEXT Y 
POKE P 
NEXT X 
GOTO 1 
RE M * ft 
LET C = 
LET D = 
FOR F- 

xr PES^ 

r'rrC +1 

POKE P 
IP PtE 
LET C^C 
POKE P 
POKE P 
IF C> = 
NEXT F 
LET S = 
LET 2 = 
LET Z = 
FOR F- 
POKE U 
LET Z- 
LET Z = 



Hnif4 LOOP »» 
1 TO S 
TO 30 

+ y ., 59 
»- F -1.0 
EY»i: •■' THEN GOTO 500 

+y-i,.0 

50 
FIRE ** 

-1 

INT tRNOls-QJ <-! 

TO 20 5TEP 2 

K ( P +V i-F *33 ) < > THEN 

+y+F*33,5S 

K (P+y *- iF + lj i.33> < >0 T 

+ 1 

+Y+ <F + 1J *33.0 

+S' -l-F *33^ 

D THEN GOTO *eSQ 

s+c 
& 

2,-1000 

TO 3 

+F, INT Z+156 

Z-INT Z 

Z«10 



690 NEXT F 

700 GOTO 330 

9O0 REH ** SCO RE BDRRCi 

QSe LET X! 



= ,rC1*E=0©00 



930 FOR X=i TO 31 

94© POKE P+X +7*58^ CODE X* (XI 

950 NEXT X 

960 RETURN 
1000 REM *i^ SPLAT ** 
lOlS^t-tT R*(l)^" iift 5156 INi M 

-*8sta^ =^ ff «Mi li iiSBii Jtt ifc 



104© LET R*(4J_="_ 



1050 LET ej 
1060 ^^ ^1 
1070 LET m 



1100 FOR X=l TO 

1110 SCROLL 

1120 PRINT R« (X) 

1130 NEXT X 

1140 FOR X"l TO 14 

1150 SCROLL 

1160 PRINT 



1170 NEXT X 

1180 PRINT RT 9.1; -'YOU HRUE BEEN 
CRUSHED TO PIECES BY THE URLL . 
BITS OF YOU RRE RLL OUER THE 
PUBCE » ■■ 

1190 PRINT RT 12^ 1; "YOU DEMOLISH 

ED •■; 5^ " BRICKS. ■* 

1200 PRINT RT 14^1^ _,. 

1210 IF S<300 THEN PRINT "YOU ftk 

E PRTHETIC, HINT, THY OPEN IN 

G YOUR EYES NEXT TIME.*' 

1220 IF S>*300 RND &<500 THEN PR 

INT ••! SUGGEST YOU TRKE UP GOLF. 

1230 IF 5>=e500 RND S < 1000 THEN P 

RINT "NOT eftD> BUT YOU COULD DO 
UITH SOME PRRCTISe."" 

1240 IF S>=100O RND S<300O THEN 



IX COMPUTING DEC \9B2ljat* 1983 



16K ZX81 GAMES 



PRINT "VuUK SCORE IS PiVfLRRG^ * " 
125*3 IF 5>=3(i"O0 RND S<5000 THEN 
PRINT "PRETTY GOOD. VOLf UONT 

DO SO UEt-L NEXT TlhtE."' 
12SO IF S>=50eG RND 5 ^ 9tJ©0 THEN 
PRINT "X DONT DEI_IL»E MV EVeS. YiO 
U CRN SUCH ft CRETIN DO SO GOOD' 

ii 

127(? IP 5 > -"SOO® TNEN PRINT "VOU 

ARE THF PHST PLrtVER T HrtUE ©ERT 

EN. YOU WILL BE REMEHBERED FOR 

VEfiRS TO COME . ' ' 

1300 REN ** HI -SCORE ** 

1320 IF 5vH THEN GOTO 1^50 

1330 LET H=5 

1340 PRINT fiT 17,^, " frCONGRRTULR* 

lOKS*' 

1350 PRINT •• VOU MRUe OSTRINED 

HE HI -SCORE. ■■ 

1360 LET Z=H 

1370 LET 2=2/lO0kJ 

13S0 FOR F=0 TO 3 

1390 POKE P+F*^78&, If-rr Z^-lS© 

1400 LET Z^Z-INT 2 

1410 LET Z-Z*10 

1420 NEXT F 

1450 PRINT R7 20 ^ S; "|iaZBIl 



1460 IF 

1470 IF 

1480 FOR X=0 TO 

1490 PRINT hT X 



INKeY*-*'N" THEN 5TOP 
INKEY* <>"¥'* THEN GOTO 14 



SI 

i; ' 



1500 NEXT X 



iei0 GOTO 90 

1&00 REM »* LOfiD Rh4D GO ** 

1610 SRUE ■■URUll"' 

1620 RUN 

&000 REM ** INSTRUCTIONS *» 

2050 PRINT "THE UrRLL" 

£060 PRINT •■ " 

S070 PRINT 

2080 PRINT "DEMOLISH THE iJflLL ©E 

FORE IT"' 

2090 PRINT "DEMOLISHES VOU." 

2100 PRINT '"YtltUR '■■•V'" IS MOUED 

RRPIDLY RCROSS" 

ail0 PRINT "THE SCREEN FROM LEFT 

TO RIGHT . •* 
2120 PRINT "THE U>RLL HOiw'ES SLOUL 
Y TOURRDS"' 

a 130 PRINT "YOU FROM THL BOTTOM 
OF THE"* 

1314-0 PRINT "SCREEN. WHEN IT RERC 
HES THE TOP ' 

3150 PRINT "LINE VOU CEfiSE TO EV 
1ST , YOUR** 

2160 PRINT "SOLE DEFENCE IS TO Yi 
URL YOURSELF" 

a 170 PRINT -RGftlNST THE WfiLL IN 
THE HOPE TO" 

a 180 PRINT "KNOCK SOME BRICKS OU 
T . PRESS RNY "' 

2190 PRINT "KEY TO DO THIS." 
2200 PRINT "PRESS •■ 'S"" TO STRRT 

■ki 

2210 IF INKEY*<X'*S* THEN GOTO 33 

lO 

2220 CLS 

2230 RETURN 




SURROUND LISTING 

le CL& 

20 LET Zs0 

:'*0 LET Y=Z 

S0 LET R«="5" 

60 LET R=3SO ^^ 

70 LET P=PEeK 16396 +PEEK 16397 
«3S&+1 

00 LET B=334 



lao 

130 
140 

1S0 

160 
170 
180 

135 
190 



FOR C=C TO 30 
PRINT fiT C,31i *'♦*•" 
NEXT C 

FOR C=0 TO 31 
PRINT RT 0,G; " *-" 
PRINT RT 
NEXT C 
LET €=% 

PRINT ft! 0>3j ' zxei = ",;z;TRB 



31 ^c; "+*' 



<54, "YOU-"^^' 



2X& 
500 



LET B-B+C 

IF PEEK (P+B> c>0 THEN GOSUB 



^30 LET B*=N» 

260 LET R»=INKEY» 

2 70 IF A*<"5" OR H*>""S'" THEN LI 

260 LET R=fl+ (fl*-"8"J - (R$^""S"J ♦ 
6" ) - (R» = ""7"> } *3f3 
IF PEEK (P+B* <>& 



(Rf s' 
290 

1900 
3O0 
310 

1000 

320 
390 
5 30 
S40 
550 

C = l 
560 

C = -i 
570 



THEN GOTO 



<>0 THEN GOTO 



POKE P+B,13& 
IF PEEK (P+R> 

POKE P*R . 12B 

GOTO 200 

LET B-B-C 

LET C-33 

IF PEEK <B+P+1J =0 THEN LET 

IF PEEK CB+P-'IJ =0 THEN LET 

IF PEEK (B+P-33> =0 THEN LET 



C = -33 

5B0 LET 



590 
1050 
1060 
RIN"" 
1070 
107S 
1080 
1090 
1100 
15S0 
1560 



B-B4^C 

RETURN 

CLS 

PRINT "THE 



ZXBl PINS YET RG 



LET Z-Z+1 

PRU5E 4^E4 

IF Z<S THEN GOTO AO 

PRINT "RNOTNER ROUND TO ME" 

GOTO 1600 

CLS 

PRINT "YOU UON^ UHRT R RRRE 
OCCASION" 
1570 LET Y=Y+1 
1S75 PRUSE 4e4 
1560 IF Y<S THEN GOTO 40 
1590 PRINT "R ROUND TO YOU - RMR 
ZING"" 

160O PRINT "ZXS1 = "J Z, *'Y0U = ";Y 
1610 PRINT "RNOTHER ROUND lY OR 
H) " 

1620 LET Rft=lNKEY« 
1630 IF R*="Y" THEN RUN 
1640 IF fl*<>"N" THEN GOTO 1620 



n C0W>UT«IG DEC T982VJAIM ^S93 



36 



ZX81 S|io(!ti*iiin 

MANAGEMENT GAMES 

AtRLINE — £5 

MHO byy Df £ii«r||f , wtwtP^r Ko Of^lflt inlQ S lDtfi< ly a 

vfkcmmiefwi mm lax (^pffw^. f |fik«^^ tmoeiM fiifilvi, Fbficks md AlfCAfc 
CTosNn 

AUTOCHEF — £5 

ih« uiiiiiiofi ntft You Ait ate Q»M9i^ wiiofi^ crfi aKiaiomntnia ot vvtrita viii 
fend and k»n cor^ttACtl Yoy w^l ba mAde 1o res^^n il you ^a not luccfiif yl 

PRINT SHOP— £5 

hytiUMr ind f v^ at itatt vom «mpKi>r *fl^ iMiin to iftcmtm Of riduot «if f <fai 
iht imovni ai^ Evpe ef p^o*f you itoi^h let Eh# wmAi m wtudi wofhi i4 
sctwluM Ld» iii« qyoiaiPpn Igr mh ^ <tk cnri nqyMimsnm Irom iti4 Cash 
Flow ^taie^T^ni Ara voij an flntftpwiaur? Tail vMf bLttinMft tcumart tq iNt 

MODELLER X — £6 



i» 



'd«i liil#n«90fi mm 1 wi lo plan ri 
% iht prori^ i*n«i*iMt¥ and sNr *vv 



(l4>i1irKrm rrvirkir 
"'C DiC* 111 th# C . 
JitL ^AOORAitt INCLUDE OETHlLf P 4MSTR|»CTlOKS. AND M^iO IHt 



DISCOUNT 






£1.50 Vor two. C3 f<ir ihw^m anci £5 for four. 
Dupl Z 

CASES COMPUTER SIMULP^TIONS 
14 Langlon Way 
London SE3 7TL. 



SOUNDwithZX-81! 



MAKE AMAZING SOUND EFFECTS WITH 1 
Y0URZX-B1 





T 







^ 



£25.95 THEZONX-81 

unci pii|l& VAT 
« Tha ZON 9c ^1 SOUND UNit i« comp^ifar^ wt^ coniamf^ snU 

ft No powff ^^ lH3ifef)es k«<34i or aln«p extr[» 

» UamjGi S^iuma Qontrdi on eh»i«I - ompi^ v^tuma from Qyiff m 

• SiomJoro Zx fll - IPC tofnpodt or pfifiHi can ba phiggfod m't 
mn t.%\ SDUfi4] ynn #imcKjt aitactirig furrf^oi ;x4) ^)Nitdtiork 

• HyjM ran9« cif po$Sf&l« »«^n^ 1^ mrrin or Mu$ic. 
Hafte^in Set Fr SiKica lnitffillfs.litii«swrts Gun-5lt«is 
Drumi Piaim La<s«fs Otgons iatit. tun«&, CNir^ a*C Qt 
vimoAiYaf voui davt!^*^ 

*. IMS 3-dWinfj iOiUfKS chiQ gfvira ptogtuinma corti oi oi ptcn, 
voimiii cf fdrfiK and nooff at Mim if)?v«iDp« c<ini704 

« Eanfir {iddad f & anisnng gamas or eitagit#mirfi«s uung a \wh 
liFn^ BASIC i^nas 

FLTLL ifit^uciions wftii rnariY a«^mp4as dt i^ow tdc^ratn iffBcii ertu ttif 




zx81 

ZX-PANDA 




16K-byte EXPANDABLE RAM for ZX61 

• 16384 bytes of extra random access memofy 
(t6K) 

• ExpandalDfe 10 32K wilh easily fitted internaE piug-in 
module 

• Simply plugs into rear expansion port of the ZX8I 
computer 

• No additional power supply requtred 

• LED power (ndicator 

• Attractive black custom made case corttoured Jor 
stability 

• Compact size (76 »< 91 « 28mm approx,} 

• Compatible with most expansion systems 

• Foil 1 yeaf pais & latjouf guarantee 

• Exceptionally tow fully inclusive prices 

ZX Panda 16K Expandable Ham Pack ..,„.. £27,50 
ZK Pands 16K Expandable Ram Module,,.. £l9.d5 

OR The two together 32K Giant Panda Ram Pack 

£44.00 

• Finally the Really Big One 64K Ram Pack £65.00 



KEYBOARDS 



TYPE A £30.00 Inc. 

Keyboard &, case — houses 
your ZXai pnnied Circuit 
board Easy frt-in soldef, 42 
keys foil printed. Access to 
use? port TV mic & ear as 
per ZXei- Of send your 
ZXai and wo will fit it for 
you Please add C4 00 pp. 
lor tnis service 

TYPE B £26.50 Inc. 

Replacement 4t key with 
auto repeat, Peel off existing 
K/6 replace and plug-in 
No soidering. 



Cheoues/PO please to 

AFDEC ELECTRONICS LTO, 

Kempshott Lane, Basingstoke, 
Hants RG22 5LT 

PLEASE SUPPiV {m pfces trkciyde VAT & PftP) OTY 

f6K EXPANDABLE RAM ....... £27.50 

IgK E^CPANS^ON MODULE hMaoM.. £19.99 

32K &ANT PANDA...... .,.. £44 J» 

64K THt BlG ONE... £65.00 

KEvaOAf^D TYPE A.-.. - £30 00 

KEYBOARD TYPE B........ £26.50 

PLEASE PdlNT CLEARLY 




NAME 



ADDAE&S 
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THREE-DIMENSIONAL 
CUBES ON THE ZX81 

LUC De Jaeger, from Slotendries, 

Belgium, has discovered a way 

to get representations of three-D 

cubes on the ZX81. He explains his 

method| which uses a 'self made 

television screen worksheet'. 




This iS vrhst if fooks Mka m pfACtfc^' 




Here's tim WBy my f^ogram 
works. All you nreed is a 16K 
2X8 1 1 a worksheet like the one 
J've shown here, and a little pa- 
tience. Although it takes b whiEe 
to type the (>fogrsm into your 
2X81, the resiJHs seem pretty 
good tome 

HOW It Runs 

Unes S 10 6S a&k for rhe four 
coordinates of the angular 
points of the upper surface of 
ihe Cube^ Vou only have to input 
the first co-ordinate of the first 
angu^af point (E;FL then press 
NEW LINE (of course L and then 
inpyt the second coordinate, i.e. 
F . . . . . Mind the right order of 
the afv§ular points 1! Look first of 
all at the television screen 
worksheet lo know where 
(E.fVJG.HhfhJj.tK.L) are 
situated, and don't change ih« 
order. 

Line 70 asks you to give the 
height of the cube. Don't make 
M too high otherwise the cube 



will 'run out ot the $creen\ A 
height of about 10 to 25 is 
recommended. Of course, it all 
depends upon the position of the 
chosen coordinates of the 
angular poinis. 

Lines B 5 to 1 80 print the first 
*horizoniar edge tsee the se- 
cond e>campte) of the upper sur 
face of the cube. In the first Bn- 
ampte the first fine of the upper 
surface at the left will be printed. 

Lines tSS to 280 print the 
second hon^onta^' edge. 

Lines 285 to 340 print the 
four vertical edges oHhe cube, 

Lifies 345 to 440 will print 
the fifst horizontat edge of the 
base (see example two! or the 
first line in example one. 

Ur^BS 445 to 540 do I he 
same as lines 34 5 to 440, Then 
the second line wift be printed. 

Lines 546 to 700 print the 
four oblique lines of the cube. 

As you can see the program 
is rather easy to understand 
because it"s all BASIC. 




PROGRAM LISTING 



And A^/w ts t/t€i progrum astmg. 

I REH f>«3-DXM£NSlDN>4l. UUBl^&i-* 

3 REM *»GENT - BEL6IUM4f 

S PRINT '■ INPUT RNGULAR POINT& 
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e 



OF THE UPPER SURFRCE" 


■7 


PRINT 




10 


PRINT 


INPUT ANGULAR POINT 


(E,F» " 




15 


INPUT 


E 


30 


INPUT 


F 


2S 


PRINT 


"INPUT PMtiULRrt PL? INT 


(G, rtJ ■* 




30 


INPUT 


6 


35 


INPUT 


H 


4-0 


PRINT 


■"INPUT RNGULflR POINT 


CI, J) ■■ 




4^ 


INPUT 


I 


S0 


INPUT 


^1 


©S 


PRINT 


"INPUT ANGULRR POINT 


(K,LJ " 




6(3 


INPUT 


K 


6S 


INPUT 


L 


?o 


PRINT 


"UHRT IS THE MIGHT OF 


THE 


CUBE '?" 


75 


INPUT 


M 


80 


CLS 




85 


IF F-H THEN GOTO 95 


QO 


IF F< 


>M THEN GOTO 115 


95 


FOf? H 


=H TO G 


leo 


PLOT 1 


st.F 


lee 


NEXT N 


110 


GOTO : 


185 


1X5 


LET 


=RBS CF-Hl 


lae 


FOR P 


=0 TO 0-1 


135 


IF E<G rtND F>H THEN GOTO J-5 



130 IF E<0 RND F<M THEN GOTO 14. 
135 IF e>6 RND F <H THEN GOTO IS 
14.0 IF E>G RND f* ^H THEN GOTO 17 



14,S 


PLOT E+P.F+P 


150 


GOTO 180 


1S5 


PLOT E+P,F«P 


160 


GOTO 180 


16S 


PLOT E-P.F+P 


170 


GOTO 180 


175 


PLOT E-P,F-P 


180 


NEXT P 


185 


IF ,j5sL THEN GOTO 195 


190 


IF J<>L THEN GOTO 215 


l^S 


FOR 0^1 TO K 


^0Gi 


PLOT 0,U 


^0& 


NEXT 


210 


GOTO 285 


215 


LET R=fteS (J-L) 


asoSFOR 5-0 TO R-1 


225 


IF KK RND J>L THEN G 



230 IF KK RND J <L THEN GOTO 34. 
235 IF I>K RND U<L THEN GOTO 26 
24^0 IF 1>K RND U>L THEN GOTO 37 



3©0 PLOT x,a-Pi 
36S NEXT X 
370 GOTO 4.4-S 
375 LET Y=Re5 
380 FOR Z=0 TO 
38S IF KK RND 
O 4.15 

390 IF KK RND 
O *05 

39S IF X>R RND 
G 4.25 

400 IF I>K RND 
O 435 
4.05 PLOT 

GOTO 

PLOT 

GOTO 

PLOT 

GOTO 

PLOT 

NEXT 



r^-L) 

y^i 

U-M>L-M 

a-rt<L-M 

*J-M<L-H 
J-H>L-M 



THEN GOT 

THEN GOT 

THEN GOT 

THEN GOT 



410 
415 
420 
42© 
430 
435 
440 
445 
450 
455 
460 
46S 
470 
4.75 
480 

4.eB|_ 
O 515 

490 IF 
O 505 

4S»5 IF 
O 525 

500 IF 
Q 535 

5<^5 PLOT 



I+Z, J-H+2 

440 

1+2, J -H-Z 

440 

1-2, J-H+Z 

440 

I^Z* J'M-2 

Z 
IF F-H=H-M THEN GOTO 455 
IF F-H<>H-M THEN GOTO 47S 
FOR RsE TO G 



PLOT R^F-H 
NEXT R 
GOTO 545 
LET B=RBS 
FOR C=0 TO 



IIF 



E<G 
E<G 
E >G 
E >G 



RND 
RND 
RND 
RND 



CF-H) 

e^i 

F-MjH-M THEN GOT 

F-H<H-H THEN GOT 

F-H<H-H THEN (?OT 

F-H?H"M THEN GOT 



510 

515 

520 

525 

530 

535 

540 

54.5 

550 

555 
O 565 

560 IF 
O 575 

S6S PLOT 



GOTO 
PLOT 
GOTO 
PLO^ 
GOTC 
PLOT 
NEXT 
LET 



E +C , F -H +C 
540 

E+C,F-M'C 
540 

E ^C ^ F ^H + 'w- 
540 

E -C , F -M -O 
C 
D=RB5 (F~U1 



FOR 0=0 TO 
IF E > I RND 



D'l 
F-H>U-M 



THEN GOT 
E<I RND F-H>d-M THEN GOT 



I+O^ J-H+O 
GOTO 580 
PLOT I-O^U-H+O 
NEXT O 

LET P-RBS (H-L) 
FOR O-S TO P-1 
IF G>K RND H-H>L-H 



S70 

575 

Se0 

565 

590 

595 
O 605 

600 IF 
O 615 

605 PLOT K+©,L-M-fO 



G<K RND H-H>L-M 



THEN GOT 
THEN GOT 



24.5 


PLOT I+S, 


J-I^S 




610 


GOTO 620 




250 


GOTO 290 






615 


PLOT K-0,L-H+0 




255 


PLOT I+S, 


J -3 




620 


NEXT 




260 


GOTO 280 






625 


LET n = ReS (F-J) 




S65 


PLOT I-S, 


J+6 




630 


FOR S-0 TO R-1 




27© 


GOTO 280 






635 


IF E>I RND F>0 


THEN 


275 


PLOT I-S, 


J-S 




S 






280 


NEXT S 






640 


IF Eel RND F>J 


THEN 


285 


FOR T«J-H 


TO 


U 


5 






290 


PLOT I,T 






645 


PLOT I+S^J+S 




295 


NEXT T 






650 


GOTO &60 




300 


FOR U=L-H 


TO 


L 


655 


PLOT 1-5, J +5 




305 


PLOT K,U 






660 


NEXT S 




310 


NEXT U 






665 


LET T=RBS rn-Ll 




315 


FOR K*=r'n 


TO 


F 


670 


FOR U=0 TO T-1 




320 


PLOT E^U 






675 


IF G>K RND H>L 


THEN 


325 


NEXT U 






5 






330 


FOR UsH-H 


TO 


H 


680 


IF G<K RND H>L 


THEN 


335 


PLOT G,U 






5 






340 


NEXT U 






685 


PLOT K+U^L+U 




345 


IF U-H*sL- 


H THEN GOTO 355 


690 


GOTO 700 




350 


IF «J-H< >L 


-H THEN GOTO 375 


695 


PLOT K-U,L+U 




385 


FOR X«I TO K 




700 


NEXT U 





GOTO 



64 
65 



GOTO 66 
GOTO 69 
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^nw. h&f» is my wofksh&mi 



rr 

T 
T 
T 
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HORSE RACING 



ZX81 

16K This pfogf^mme analyses 1 7 separate mpursol jriforrnation 

0" each hofse's pasi perfofmance !a tor&cast winners The pro- 
gramme comments on the imporiani lactoi? such as the hofse's 
raong record, weigtit eic. etc Aesd a" \h§? mtormatron i^a^ses^d 
afia cofretated to a nymencai value ■ ijns and a 1 4 day 

50% money back guerantee if i>OE ■_. ^ „_::■. :3 £12.00 

1 K This smaliflf programrr^e 3E50 anityse-s an the horses in a race 
^m win list th^ mo$l Nhely winners On !he first C^ay Ov^ Iraled it 
pckfltf e winners from on^ a faces i?0 3 63) Fu*! insEfLiciions 
pncJyded and a 14 day 50% morvey iiack guarant^^ il not M\y 
s^mf\m- £§.00 

FORTUNE TELLING 

The predictions in this tult T6K progfamme wril amaze you arxJ yout 
(riftncfs. Covers youf future, de/ to day r.. : fjic etc. A 1 4 day 

5C% mor\&f back guafsntee it not tuii^ t fiS.M 

Send cheque or P to the 

BUTRONICS CO. 

44-46 Earls Court Road, 

London W8 6EJ. 

(Mail order only please) 



ZXBi S T6K 

THE TOMB OF 

DRACULA! 



SDHORROA 



tTJ 



\ 



MDVMMTUmM aAMMt 



Oqcupying over 1 3 K K of memory, a superb 3D gr€»phics 
^dv^nture ganne for the ZX81 with 16K RAM, for only 
0.96! Enter Draciila's tomb ^t 30 minutes to sunseni 
... wander ih rough ihe lomb's premapped 300 vraults 
in search of the febted Vannpirfl's Trea&ur^ ... pick up 
voluabEa silver stakes ar^d use them to defend youfself 
against the lorking horrors . ghouls, lombiers. pus of 
primaeval ^lime ... See thenn all on the ZXfll's plan of 
the tomb ... when it wli fet you! Take a chance on a 
Mystery Vault ... if your dare! And all the time the 
nr^nules are ticking by to sunset , , when Drecyla rises 
from his coffin and comes after youf EaCH of the 
inf inine levels of the tomb has its own 3O0 vaults ... go 
as deep as you like, the Prince of Dar nkess will seek you 
out in his blood Eust! WARNING: people of dn 
exceptional I V nervous dtsposilion should piay this game 
only during the hours of daylight! Special faciiity 
enables a g&me rn progress to be saved on tape so you 
can continue it whenever your choose. 

Price of onJy 0.96 includes ready-to- load cassette with 
library case end inlay, full instructions, postage and 
packing. Order today f Money refunded if not delightodi 
Send cash. P.O. or cheque to: 

MOVIEDROME VIDEO DEPTJZC3 
19 Le+ghton Avenue, Pinner, HAS 3BW. 
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BLfiST-DFF VDUR BHfli 



MP*** 






IK 



G*»*** 



^,(Mtf^ 



PfrCit 



Af* 



'f^siMjuri 



mi^^sfni*,i^£^, 






*««i iKnAma, 



•*«■ iiHn« 



ci3mpu[tH Pfiocwm wpe for 

Sinclair EH Bi [GH] 



I S^^ 



J*'"*'*' 



^t» 



0*4 



l^t 



[S^^ 






xx«! 



COMmJTAC4L€ ZX 









L:;T:>\jiit» fwii^Ti wet fo* 



.e««*«"^J^n 



PW-Ol 



* THfiEE OlMEf*SJONAL 
MAZE CAME 



^i»^\*ii^i^!^ 



ji«jt«"jj;'^5K"« 



Rnd BHplore a gabany of FIEkiJ saftuiarei 



AJi th«M i^tiM if»avHtftt9ifl fuw frCHin yotM Iqc«I Bocsktiore ot ComputMshop Pfi 
UM ot ^Hicutry, t«nd coat o4 iipr piy i 2Sci pdaiaoe p«r ia|w «ith tho cousin 
lo: SoltMfV MAltari Ud. 30 Uncoln f^ud, Qlton , B rmi ngn Am B77 QP/L 1Vm|9 



SM2015- 


Breticout 


16K &96 


mmu 


CoiTaputBCiie 


IPK 796 


SM^xm 


Caf^^teiLiiioo 


tBK aoo 


^MSQ22 . 


FDciti^iiManapv 


laK 7Ji 


SM2003 


La£j>ti»nth 


1BK SSfi 


5M202&...... 


U«QmA 


^m fl.«6 


siii^o^i .«,... 


fffjffm 


16K 10 00 


SM^IT.. 


Kar 


lOK iM 


SM20ia .,,.. 


Murgmtmyte 


leK a.96 


SM30t». 


Muf^t^f^ydt Fl«v*noi 


leK 196 


SM3906 


PEP 


lOK 61.96 


SM^e^ 


t6K ftje 


M^t2 


Penonal Btr^ing Syiftm 


16«<; 9K 


&M2i;ffi4 


Pi Id 


16K 595 


SM202e 


^x:r 


1W 586 


SM2W,.,,.. 


5p«e«lnlfyda«« 


IBK SJ6 


SMagw...... 




TBK 6.«6 


SM2013.,,.,, 


tn( 6^96 


SM2007 


ZX 01 Chen 


ieK 6.9D 


SM2001 


BwnptrT 


IK 5,95 


SMania...... 


IKOMwPkK 


IK fluOO 


sfyyooe...... 


IKSunrlHO 


IK 7j96 


fMmhiditfltVAT 








Cott 



I anc)o$e Postal Qrdfir/C^tequa for Tola I T 



Nsme^ 



Addf«M. 



2*C 



Software masiers Ud. 

30 Lincoln Road, Olton, Bifmir^gliam B276PA, 
Englafid Teitphofie: 021-707 7544. 
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ZX81 SOFTWARE 



FANCY A DROP OF 

BUBBLY? 

Paul Holmes has written two great 

versions of the program LEMONADE 

STAND. One fits within 1K, and the 

other version, which has many more 

features, demands extra RAM. 



ftstly well look at the IK ver- 

In Th^& program^ th« object is 
to mak@ as rmuch money as you 
can, by sell i rig lemonade on a 
lemonade stand. You are given a 
tftpon (such a& " RAINY" or 
'ROAD WORKS NEARBY*!, 
and the price per cup the 
lefnortade wviii cost you 6a$^ 
en thai infprmgtirOn. you decide 
tw3W many cups you will nr\ake 

ffv ihi* r1;iu »nrl »1 vuh^^l nriri^ 

you ^»)l sell fham. jt yoti sell at 

roo h^h a pfioQ, then people will 
be mote reluctant to buy. You 
^il! have to judge from esc 
p^tnce bow many €up^ you 
will' make, but you cant make 
more cups than you can afford 
with the cash available. 

Fifst you have !o miliatise the 
different reports and (heir 
characteristics, u&mg the first 
program Misled. 

RUN this^ and then enter the 
tdlowin^ informal iQfi, pressing 
NEWLINE/ENTER after each 
item: 

ROADWORKS NEARBY. 10, 40 
BAD WEATHER. 5, 25 
fAIRWEATHER,70.75 
G0ODWEATHER.9O.no 
HEATWAVE J 50 J 50 
STOftMY.S.B 

Once you have done this, 
tnier the second program, 
which vuiK delete the first, but 
^ a ve the da t a intdct . I f you s^ v > ■ 
the program a& it is, the data w \h 
be saved along ^ith the pro- 
gram . However, you will lose 
the data if you press RUN Of 
CLEAR, so start by entefing 
GOTO 10. Once you have 
entered your values, the pro^ 
gram will five you a ^ales report 
There wilt be a brief pause, and a 
new day will dawn. 









■ 4 '■yijfcVjj 
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2X81 SOFTWARE 



1K PROGRAM LISTING 

X0 DIM R*«6,iaj 

20 FOR 2=1 TO e 

30 INPUT R*<Z> 

4-0 INPUT R 

S& XNPUT B 

S0 UET fii <Z , 17> sCH-R* 

TO LET Rt (Z . ISJ =CMR« 

O0 PRIhTT Fl«4Z.:i 

S& NEXT Z 



i-r 



20 
3S 

S3 
70 
80 
90 

110 

Nf>*cooe 



> 



130 LET 



14(3 
150 
150 
17Q 
180 

ise 

S00 
£10 
£15 
£20 
230 
350 



IF fi 

CL5 

PRINT 

PRINT 

PRINT 

PRINT 

1_ET M- 

FOR Gs 

NEXT G 

CLS 

IF RND 

GOTO 3 



>C THEN LET R=C 



R: " CUPS SOLD" 
'■COST VOU: ";C*P 
"CRSH TRKEN: ";fl*L 
"PPOF IT : '■ ; L *fl -C S-P 
M+ (R-fL-C*P) 
1 TO 20© 



>.? THEN LET P^P+1 





l^ow here is the 2K v^rswin. 

The ex (ended memory ver- 
sion, as you cai% see . look s much 
more aitraciive, and even 



craaies a pictur« of the 
lemonade stand. The wofds tn 
inverse graphics ar«' 



40 REPORT 280 

SO LEMOMAOE , PER CUP 300 

60 MONEY 310 

85 CUPS MADE FOR TODAY 320 

105 TO 8E SOLD AT , . PER CUP 325 

145 'LEMONADE* 340 
220 CLOSED 



SALES REPORT 
CUPS SOLD 
MONEY IN THE TILL 
WHOLESALERS BILL 
RENT 
PROFIT 



2K PROGRAM LISTING 



10 LET P-S^ 

Se LET M=100(& 

as LET R=5e> 

30 LET D-iriT U 

3S pr: 

4 
TO 16) 

60 PfkZ 

13;" 

GO 
R6 .16 




TO 



E MROE 
INPUT 



;P;f€T S^ 

; > H / 100; T 

HOU MftN>t' CUP& 




INPUT L 
10O IP L>&00 
105 PRINT PfT 
n"j;L;TRB lO; 
10 PRINT PTT & 




LET P=£ 

LET H=10QO 

LET L=INT (RND*6+1) 

LET D=INT (RND*6+iJ 

PRINT ■REPORT: '■;R^ltD» f. TO 

PRINT ■'LEMONRDE; *';P;"C" 
PRINT •■CR^H: *"; M/100 
PRINT "GUPS?'* 
INPUT C 

IF C*P>H THEN GOTO ©0 
PRINT "PRICE?" 
INPUT L 

LET N = RNt>I^CODE tR*«C>,17)»+R 
CR* (O , 13J } 
RsINT (N- < 1-^10- (L-PJ .» *N 




O OPEN 5TRUL * 
1S6 IF INKEV»& 
130 CLS 
135 P RINT RT 1 

s,e. ''I ^ ^ r 

IdO PRINT RT 3 
JRT 4/7; 

145 PRII 
; RT 6,7; 

150 PRINT RT 1..1; 



PRESS R KEY T 
THEN GOTO 125 

;fifT 




"TIME" 
" V OO" 



160 PRINT RT 3,3; 

170 LET T-^ 

1S0 PRINT RT S^1/T;";00 " 

190 LET T=T+X 

200 IF T«i3 THEN LET T=l 

a 10 IF To© THEN GOTO IS O 

220 PRINT RT 5^ 1; "^aiXUI * 

230 FOfi 1*1 TO 100 

23S NEXT I 

S40 CLS 

^60 LET N = RND*CODE <ft> (D , 17) T 4^R 
ND*CQDE CRStD^lSiJ 

aeo LET n=fINl" tN-tlv'ClS-IL-P^ ) » 
*N) 

IF R>C THEN LET R-C 
INT 



£70 




»90 PRINT 
300 PRINT 
310 PRINT 

"J (R»L) ^10© 
320 PRINT 

; rci-P) /10O 




; R ,'' loo 

£*\; {LC-R-C»P' 



32^ PRINT 

300 PRINT 

340 PRINT 
R> ^100 

350 LET H=H+ IR»L-C»P-R> 

360 PRINT RT 10^0; 'PRESS ft KEV 
TO CONTINUE" 

370 IF INKCY»«"" THEN ©OTO 5r70 

37B CLS 

see IF RND>.7 THEM LET P»P4-1 

390 IF RND>.7 THEN LET RsR^-^ 

4O0 GOTO 30 





^s^ --.^'.: ^ 






i 

w 


r 1 CI - T^i^^a^^^^^^^^^^m 


|iX30 ^HB&^S 


^IML- ^-:, ^-^^ j 



SRLE PRICE *? 



TIHE 
5:00 




£!5.45 

C3.« 



ICE 



PRESS R KEY TO CONTINUE 
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ZX81 PROGRAM 



Spiralling into graphics 

Keith Hewson, of Hornsea, has developed a fascinating 

Spirograph program for the 1 6K ZX81 — which even 

allows 'impossible' patterns to be generated. 



Spirograph patterns are formt^d 

tpf boih the inTerioF and e^ciorior 

5pcvcto»d curves. 

Thif e are two basic equations for 

ihesecurv^is: 

INTERIOR EPICVCLOtD: 
X-iAB] COS i + H COS «A-B> 

m 

Y - [A B> SIN I - H SIN ((AB) 1/6) 
EXTEfllOR EPICYCLOID: 

X = (A+ej COS I- H COS 
HA^Blia 

Y = fA*B)SIN I-HSIN((A + B1 

m 

whgf^ A is the radium of the laige 
circte (cirde A|, B is ?he iadkm of 
thermal c^kcle (circle B) and H is a 
pdrti on rhe circumlsreoce of Ihe 
pntf cvcle. 

Tlieeplcvcloid 

This IS I he curve uaced oul by ihe 
poult H QO The circumfefence of 
the smalS circle, whNCh rolls on the 
ir^klfl Of Outside of t he la rge circte 
As with the commercial toy. 
'Spirograph'; Ihe pant H can be 
momd from the circumference to 
mt poini dloog tfie radkrs to th^ 
csntfe. v^here it will just draw a 
drcte. 

When the point H is nearer the 
Cicumfarerbce of the sm^K circte, 
Ihe patterns tend to be geometric 
in ^h^pe. Wl^n point H i$ rrK>v6d 
neari'r TO the centre of circle B, Ihe 
curve lends to be more floral, or 
ot&anic in shape, The general pro 
gram for the interior epicyctokl is: 

1 WPUTA 

2 WPUTB 

3 NPUTH 

10 FOR I = TO 2 * PI STEP 

P1,10 

20 LET X-(ABt*COS l+H 

*COS((A-Br l/BJ 

30 LET Y-(A BJ-SIN IH»SIN 

(fAari/B 

40 PLOT 30 + X. 22 + V 

SO NEXT I 



Drawing patterns 

The baste shapes of the hexagon, 
peritagon, square, ir^r>gle and 
eipse can easdy be entered into 
this pfogfam. Anylhiny higher 
than a tiexagon lends to becompe 
WisTinct. To draw other patterns, 
!ta value fOf t has to be changed. 
It varies, on the ZXB! . from two 
to 26 tifTies PI. 






o 



». •■ 



Thir» ara a fevv vi/ays of b 
efsaatng the variety of patterns, 
but with tevv resolLftion graphics, 
the number is restricted. The three 
best ways of incf easiftg the varie 
ty of patterns is: 

1 Moving to the centre', that is, 
moving the point H from the cir 
cumference of circle B to near its 
centre. Try this, with A set equal 
to 20 and a to 10. 

3 fOfl H-2 TO 10 STEP 4 
60 NEXTH 



2 'Mov^rKj to the sKile'. that is, 
rotation of thepatleiri, whicl^cdn 
be done bv moving af% ar^le. 
which must be added to the 
yeneri^l program. Try it. with A 
equal 20. B equal 1 0. H equal to 
S, himJ With the I loop FOR J TO 
2 'PI STEP PI '10, You U need to 
add the following: 

4 FORJ=OT0 3-PI2 
20 LETX (A Br COS 
I^^H•COSt(A-B^I/B^J^ 
30 LETY-lABrStN 







S4PI S'TE= 



PI^'SO 



INPUT H 
INPUT B 
INPUrr H 
FOR J~ei TO 
FOR 1=0 TO 

i_ET x= (rt-ijj *co;i x+n*c:o5i c IH 

-B) *I/e + >J» 

30 LET V =CP-I3I *-5TM lTHJtSIt4 ( £*=> 

4.e PLOT *30 + >C.e2+Y 

Se NEXT I 
60 NEXT vJ 



1 

2 

Id 

?0 



60 NEXT J 

3 'Moving 10 the centre and the 
$itie\ It^tit 1$, movement of pomt 
H and roisiion. The prograrn is as 
in two, wrth Ihe addilKMi ol: 



3 
6 



LETH-0 
LET H - H i 



ThRre is afso ihe 'extwided mier 
nai [j^itcrn' whH::h iti achtcved iiy 
Eiddrng the lollowing lo the 
{}^ora1 program: 

3 LET F- 10 

8 FOR H ^ 2 TO 8 STEP 2 

9 LET F - F 4 6 

40 PLOT F t X, 22 f Y 
60 NEXTH 

Ratios 

Although fhe low resolution 
grapt^ics tend to be liinini>y, tht; 
compvitef offers eicperimeMtatioff 
in other directions, which are rv>T 
availat>te on a real Spiroyr«ph, 
Besides tfie obvious one of a 
greaUf variety of ratios, itterc is 
Ihe possibility of putting the 
smaller number in (kst. and (he 
bigger number in second, as 
tlxXKjM tlw kirgcr Circkj is roHirig tfi' 
s^ide the smaller one. 

The folbwing ratios wiHI ftt 
tflsily into the gerieral ixrjgram: 



A 


4 5 6 7 8 9 


B 


131313131313 


H 


101010101010 



OTO 



And for these use FOR I 
26'P1 

A 4 7 6 
B 9 9 9 
8 8 8 



For llwse use FOR I - TO 1 8 " Pt 



A 
B 
H 



4 6 8 
111111 
9 9 9 



And for ttiese we suggesi FOR 
I 0TO22*Pt 

Sorrie of these have an almost 
mandala-like quality. 

The following can be used in 
the exterior equations: 

A 4 5 6 
B 7 7 7 
H 6 6 6 
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ZX81 PROGRAM 



AfXl use FOR I - TO 14 * PI 



A 4 

B g 

H 6 



5 
9 
7 



FORI OTO 18- PI 

Experiments 

Arwjihcf direction for eKpenmen- 
tation is based on (hi? moving 
point H, pfograJTt one. Put ihe H 
loop into ihe I loop. This will draw 
the point? of H f irsi (FOR H - TO 

And finafty, a way of showing 
Ih^ srrialler circle rrroving mside 
the larger circte. hv us^ng the rota- 
twn pfogram, is as follows Put 
ihe J loop in&ide the I loop TNs 
^jltdravw |ust six circles. Use FOB 
I TO 2 •PI STEP Pino and 
FOR J -0 TO 2 'H STEP PI/lO. 





11 m 



\ia^ 



¥ 



i 
1 



\ 



1 
i 



r 



S 






t1 



„w 
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ZX SPECTRUM & ZX81 

EDUCATIONAL SOFTWARE 



JUNIOR EDUCATION £5.50 

U$e ycjyr SptxSrurn ::^ hc-^p ytjuf children wi^h Ihetr school woii^ 
Thts casque comaans eig*it attracisve. easy-to-u&e pfograms lor 
Ihe 7 !o 1 1 age group 

■ Topics include English Comprehensifln, Spdimg. Homoplicnes. 

Junior Science, Maths and History 
' £ni€ring your own quesMons and answers allows you lo adapl 

two of These programs lor exercises m any subbed area 

* Moving vo\q\jt graphics and sound are extensively used lo 
improve rnotiuation 

* Use ihe "draw program (o pro<luC0 tiigh resoiulion cokjur 
piclures, maps or diagrams 

Syllable tor ihe 1 SK or 4aK Spectrum Program notes supplied wiih 

O LEVEL CHEMISTRY £5.50 

programs The suDjeci rriaiier has b&en carefully structured to 
cover the most importanl aspacis of" 

* El^rnonis. compounds and mixiures 

* StruciLifc. boTKjing and propOfl^es 

* Redox, ^leciroiysis and Ene aciivity series 

* Acids ^^m and ^l[s 

4BK Spccwgm and IGK lX%i ^ers^or^s of me casselte are 
! ailsbie Pteasa specil*/ whicl^ you require. 

Professional Computor Asstsfod Learmng matefiafs from: 

CALPAC COMPUTER SOFTWARE 

108 Her milage Woods Crtscent. St Johns, 

Woking, Surrey GU21 1UF. 

Overseas orders: ee.SO tSt 1 60j per casselte; 
includes AIRMAIL postage 



What can you get for your 

SPECTRUM? 

Find out from our new 

GUIDE TO 
SPECTRUM RESOURCES 



* Suppliers 

• Hard + software in various categories 
* Books 

• Magazines 

• User groups, and so on 
• Illustrated 

We attempt tp ^&$es^ £»b^)ec:ti¥el^ ^nd m som# d€tai ail thai oty 
PariEjis nav^ seen And ^w h^i. v^i!^>out commenl, All oitiair reh- 
sourc^s that come lo our aitcntion. 

For Ihis Sizable and, we hope, compl^le cotleclion of tnfofmatitxn. 

MICROSCENE 

6 BallenhalJ Road, Birmingham B17 9UD 




Demotech's Plug-in ZK81 Keyboard 



* Plugs directly into the back 
of your 2X8 1 

• Keys have durable Sinclair 
legends 



• High quality typewriter keys 

• Does rrot inhibit other ackJ-ons 

• Automatic hold -down repeat 



ze 



• Complete with buffered 
m Fast and easy data entry 

• youeat)le beh^een configufatlons 



neroofectfs nemopah Range 




Centronics 
Interface 



MEMOPAK UK MEMORY EXTENSION 

TrieS4K Memopak €MLend5 !he memory ot the ZXei b'j 56K. md with the ZX81 giv«s WK, wfiich is neahef 

sw4t<:hed nor paced and lidirecily addressable. Tna unhl i$ uMr Iranspifihl and accepts ci>mmandf such an 

lOD*MAi9000) 

Breakdown of mtmofy afeas 0-8 K Smdair ROM S^ifiK Thts area can be used lo hold machine code for 

coTTirPufUCalfOn O-^tw^en programmes Of peripherals t6S4K A aLraigtit 4BK tor normal Basic uie 

MEMOPAK 32K and 16K MEMORY EXTENSIONS 

Thwo I wo packs ©Jtiend and compiere rtie M^moteth RAM range (for Ihatsma being') A nosa&ie feature of 1 

32K pack Is that it wISl run In tandem with the Sinclair 16K mefPOfy eitension id grwe 4BK RAM total 

MEMOPAK HIGH RES GRAPHICS PACK 
HRG Mam Features — " FuUy programmable H: Res 1 192 k 24B pliels) * Video page \t both memory end Dit 
iTiapped and can be Potated an )f where krr FfAM. • Number oF Vfd^o pages is Nmiied oniy by RAM si^e (each 
laiceB aboui 6.2K RAMJ • Instant inverse video or>/of t giv«s flashing characters « Video page$ can be 
superimposed * Video pego access is Similar to Basic pJoi/uripioi commar>ds • Contsms 2k E PROM monitor 
with full r^^nge of Qf ap?ucs Subroutines controlled by mactime code or USR tunctton , 

MEMOPAK CENTRONICS TYPE PARALLEL PRINTER fNTERFACE ^ 

Main Fealyres -- « interfaces ZXii and paraifei printers ot tue Centronics type * Enables use of a range of dot 
matrijE and daisy wheel printers with 2XBI • Compatible wilfi ZXSI dasic, phnts from LLIST. LPRINT and COPY 
• Con tarns tfimware to convert IX6\ chafacters to ASCII code * Gives lower-case ch erect eta from ZXai inverse 
ch era ctef set j 




Coming Soon.. 

lnt«rfac« 

Digitising 
T»bUt 



V 



IQeiiiotecli 

Lid 



PleeasOets^my 



>i^P(Mire*?s-itii»v*t 


mm 




- 


^^ftAyC4| 43.11^ VAT 


Mtt 






eftWii3lfla*o»vftT 


mm 






imtsAM*umm 


mm 






^&itmmG&^s^T3t fd*^ » VAT 


mm 






idiatECH py gi u^m*um VAT 


m^ 






^iom^^^m^u iM^t^mmm^i^mmm 





l'^ 



TOTAL ENC 



■* JHMto m fiuf m im f -AH Vfi 



arHit«n 4 A C ■flyd lltt I 



^amnm. 



BitTi 



We regret we isfe m yet unaiCM to accept orders Of 
enquiries conceifimg the aMve products tKjt weHI lei you 
Icnow as soon as itiey become avoifabie 

W« *«riE TO b* mxm |iDti Oft *Afti«tiid wrtti yoyr lyMmopAh ^ lo #§ eltat a N-d»y rn&r«y tiKk CkwrwilJH gnili oyr CKDcaLici? 

Memoiec^ Limried. 3 Co«ns Stretfl, Oxfofd 0X4 i XL Engiftfid Tet Oddrd fOB§5) 7221 02 TeteM 837220 Orchid G 
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BUSINESS 



Paysllps 



Thir program caEculates and 
prints Paysllps and a Wages 
Record (ysed as a Wag«$ 
BookV. It calculates fha data 
and at the end of each 
Financial Month it show$ the 
cirncjunt!^ which have to be pdid 
to Inland Revenue and National 
Insurance. It also provides 
running annual Eotafs„ 

The Paysllps are deliberately 
comprehensive end the annual 
totals on them are copied by 
hand on to the Fornrt P1 1 , jthe 
Deductions Working 

Sheet), which has to be filled in 
and kept. Columns 4 and S on 
this form are not availabie. but 
tliey are only there for 
calculatrng the essential 
figures and I leave ttiam blank 

A list of variables is given in 
Fig. 1 . Where possible I try to 
give one variable the initials of 
the function it represents; e.g. 
NEA is National Insurance rate 
for emptoyee TabJe A- 

The piogram is saved and 
run by lines 9000 to 9020. If 
successful then Fig. 2 will 
appear. At the si an of a new 
year the program will have to 
be STOPped at this point, and 
the dara m lines 1 300 to 1 400 
checked. D in line 1 320 is the 
date of the first payday in the 
yeaf. RUN is now used for the 
onJy lime. Fig 2 agatn shows 
and £ is used to input 1st 
week's data as requested. Fig. 
3 should be a result When all 
employees' data is m, 
NEWLINE will print the first 
pay slip. U all is satisfactory, it 
then can be transferred to the 
printer by inputting Z (the 
COPY key). NEWLINE or Z are 
now used until the week's run 
is completed. A further 
NEWLINE gives the choice of 
continuing fot anoihcf week or 
saving. 

copy rather than LPRINT 
has 10 be used because of the 



wage control 
for a small 
firm 



From Abingdon, Alan 
Beadle sent us this 
program which has bee 
used in a small hardware 
shop owned by Alan and 
his two brothers 



method used to align columns 
and print leros after the 
decimal poinl. The way it 
works can be seevi rf tf^e 
program is tun in SLOW. 

Dates ara compJFcated. in 
that the Financial Year begins 
on April 6th, and each ensuing 
month on the 6th of thar 
month. The date calculations 
are in tines 4500 to 4680- P is 
a marker used to decide 
whether the n^onth's totals are 
to be printed, tf they are to be 
then lines 4690 to 4740 set 
up the ne^t month. They 
extract the number of days in 
the month from MS and also 
check for a leap year. 

Calculating taxes 

New Tax Tables came into 
force fof the 4th week of 
1982 1983 lax year. The first 
three weeks are calculated in 
lines 5050 to 5090, These 
lines can be removed after 



Variables 



m 

R$ 

w& 

PS 

Asn 
est) 

Ad 
Bll 
CI) 

mi 

Et) 
FU 
G{| 

xo 

YD 



Days rn months 

Firm's name 

Firm's Tax reference number 

"WAGES" 

'\00" 

Empfoyee's name 

Emplovee's Tax Code (including letter) 

Emptoyee's Insurance number 

Employee's pay per week 

Employee's Tax number (BSO less its letter) 

Employee plus employer Nat- Ins. per week 

Employee's Nat. Ins. per week 

Employee's total pay for year 

Employee plus employer Nat ln& tot at for year 

Employee's Nat. Ins. total for year 

Employee's total taK due to date 

Employee's total tax paid up to last week 

Employee" s tax due this week (ZO minus Y(H 




week three, 

but MUST be 

temoved for 

subsequent years. 

Remove tbe lines 

by fNPUTting S when Fig. 

2 is on the screen, deleting 

the lines, and GDing to 2000 

when Fig. 2 will re- appear. 

Only 32 columns on the 
printer is Somewhat restrictive 
and it is this, in fact, which 
limits the number of 
employees to 9. There is not 
sufficient room to print names 
and all the data necessary for 
the Wages Book on one line. 
The names are ihetefore listed 
with their numbers (Fig. 4h 
and thi^ used as a reference in 
Fig. 5. Even an employee 
number of 10 in Fig_ 5 would 
require 33 columns. Using 
letters instead of numbers as 
cross reference would allow 
for up to 26 employees. 

No entry of overtime is ptJt in 
the programme. WVe do not get 



involved with it and the 
program as here already takes 
three and a haif minutes to 
load or save. The program lime 
numbers have been 
deliberately spread to allow for 
such extras. 3300 to 3500 
and 4000 lo 4500 are 
available. 

The only instruction not 
shown on screen is the use of 
Z to copy to the prmier. but 
one does not want this to 
appear on each Pay slip 

Finally, at the end of the 
Financial Year, an e^ctra 
NEWLINE will print the total 
National Insurance paid 
(including the Employer's 
portion) for each employee. 
This is needed for end- of -year 
lax Returns. 



Tft 


Tax fate 


TT 


Tax threshold 


NEA 


Emplovee's Kbx. Ins. raie (Table A} 


NEB 


Empfovee's Nsl. Ins. rste (Table B| 


MR 


Empiovee's l^st, Ins. rate 


YY 


Year 


MA 


Calendar month 


MF 


Firienciel month 


W 


Week 


P 


?Ay6AY 


P 


Next Week's Payday 


WP/WT/WN 


Weeklv totals of Nett PayiJax due/Nat. Ins. 




due 


MP/MT/MN 


Monthly totals of Nen Pav/Tax/Nat. Ins. due 


yP/YT/YN 


Yearly totals of Nett Pav/Tax/Nat. Jns. due 


M 


Numbef ot days in current month. 



Other fetters used as temporaries areBEFGLSTV 



4R 
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tmpott«nt Htm numb^rt 



Yeaf 

Dav& \o Months 

First Pav Day 

lax Rate 

Employee ln&. Rate (standard) 

Employee Ins. Rate (reduced) 

Employer Ins. Rate 

last Ihresh-hotd 

prepare for next week 

change employee's pay Qf co^fe 

change Tax or Insurance Rates 

ciaia for new employee 

■ncremertt by 1 week 

calculate figures for week 

piin.t PaysUp 

print names and tax codes and employee 

number 

print totals tot Wage Book 

print extra figures needled at end of year 

SAVE routine 



60 

lie 

ise 

130 

see 

210 
220 

30O 
310 
320 
330 

340 
350 
360 
370 
380 
390 
1300 
1310 
1283 
1320 
1330 
134.0 
1350 
1350 
1370 
1380 
1390 
14.00 
1410 
1420 
1430 
1440 
2000 
2Q10 
2020 
£030 
2040 
S050 
1 

£060 
S070 



) =TRX COf>£ 
NUMSeR 

(BOTH) 

t EMPLOYEE) 



REM A« ( ) =NRME ©« 
REM C» C J =NRT INS 
REM RnsPRY/UEEK 
C ( ) =UEEK INS 
D n =UEEK INS 
E C Ji =TOTflL URGE (YEAR. I 
F() sTOTRL INS. (BOTMH 
GtJ -TOTAL INS* f EMPLOYE.* 
REM 

TRsTRX 
NE=NRT 
NR=NRT 
TT =TRX 
REM 



RRTE 

INS RRTC (EMPLOYEO 

INS RRTE f EMPLOYERS 

TMRESHHOLCV 



LET N*-' 

LET U»= 

LET R» = "0X3 54.7/882" 

LET P»=".00" 

DIM R$<9.12> 

DIM B»19^5) 

DIM C$(g., It31 

DIM R (9> 

DIM e<91 

DIM CO* 

DIM Dt9» 

DIM E(9J 

DIM Ft9) 

DIM G (9) 

DIM X (9) 

DIM Y (91 

DIM Z(9) 

LET YY=198S 

LET M$="3031303131303130313 



LET 

LET 

LET 

LET 

LET 

LET 

LET 

LET 

LET 

LET 

LET 

LET 

LET 

CLS 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 



D=9 

lJs0 

MF = 1 

Mfls4 

TR«.3 

NER=8.75 

NEB =3, 2 

NR=13.7 

TT=30 

YP=0 

YT=0 

YN=e 

J^0 



TRB ©; NS 
TRB 8;U$ 
TR8 4.: "NEXT UEEK ";U + 



3080 PRINT "T FOR TAX OR N.I. CH 

C^HGE " 
2065 PRINT 
CHRNGE ■■ 
2090 IF U>0 

W EMPLOYEE ' 
2095 IF US0 
TA FOR NEXT 
ai0O PRINT ' 
SI 10 PRINT 
5HOUING TO 



'U FOR EMPLOY EE DRTR 

THEN PRINT "E FOR HE 

THEN PRINT "E FOR D^ 
YERR" 
'S TD_^Tf>P" 

2 UMEN 



DRTR 

PRINTOUT" 



2140 

2150 

2160 

2170 

2175 

2130 

2190 

2500 

2510 

2SS0 

2S30 

25 40 

2550 

OE 

2550 

2570 

2580 

2600 

3910 

2920 

2930 

2950 

2970 
29S0 

=^90 
3«?00 
3110 
3120 
3130 
3140 
3150 
3160 
" ; NE 
3170 
3180 
3190 
3200 
3210 

"; NR 

3220 
3230 
3240 

32S0 
3S00 
3505 



INPUT 9 



IF 

IF 
IF 
IF 
IF 



GOTO 

CLS 

PRINT 

INPUT 

PRINT 

PRINT 

PRINT 

' ; $ ( u ) 
PRINT 

PRINT 

INPUT 

PRINT 

PRINT 

PRINT 

INPUT 

PRINT 

PRINT 

PRINT 

INPUT 

GOTO 

CLS 

PRINT 

PR INT 

INPUT 

PRINT 

PRINT 

PRINT 

PRINT 
INPUT 
PRINT 
PRINT 

PRINT 



THEN STOP 
THEN GOTO ^500 
THEN GOTO 3S00 
0>="T" THEN GOTO 3000 
0$="- THEN GOTO 400O 
2000 



0$="S" 
QJs'U" 

0«s'"E" 
lJ = "T" 



EMPLOYEE NUMBER? 



U 
"URGE 



R ( JJ 



CO 



'■NEU 
R I J) 
R (U) 

■NEU 
B« I J) 

B4 (%J1 



URGE'? 



CODS'? 



••NEW LINE 

o$ 

2000 



TO CONTINUff" 



"TAX 
"NCU 
TR 

TR 



RRTE ' 
RRTE? 



TR 



INS RRTE fEHPLOYECI 



"NEU 

NE 
NE 



RRTE7 



INS RRTE f EMPLOYER! 



PRINT "NEU RATE'? "; 
INPUT NR 
PRINT NR 
GOTO 2960 

IF W*0 THEN PRINT "NEXT ftUfi 
ILRBLE EMPLOYEE NO."^J+l^,^ 
3510 PRINT "EMPLOYEE NUMBER'? "; 

INPUT J 

PRINT U 

IF CODE RSt^)B0 THEN GOTO 3 



TO RUN" 



3520 

3530 

3540 

630 

3550 PRINT 

3560 PRINT 

3870 INPUT Oft 

3S80 GOTO 3508 

3630 PRINT 

3640 IF U>0 THEN 

H FORM P35 UEEK ", 

3660 PRINT 

3670 PRINT ■■NAME'? 

3680 INPUT Rf (U> 

3&90 PRINT RS(J) 

3700 PRINT 

3710 PRINT "TAX 

3720 INPUT B«CU> 

3730 PRINT B»1JJ 

3740 PRINT 

37S0 PRINT "NAT. 

3760 INPUT C»<J) 

3yy^ PRINT e*(uj 



"ALREADY USED 



R«(0 



PRINT 



"DATA FRO 



CODE? 



INS. NO.? 



2XCDMPlJTW6[>eC1»82/JAl4 19B3 
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377S 
37dO 

33 le 
382d 
3830 

3S40 

336© 
3670 
38Q0 
3900 
3910 

4.50S 

4S07 

4S10 

4520 

*S30 

4540 

4550 

4S70 

4.S80 

4590 

4600 

4610 

4&20 

30 

4530 

^640 



IF U=0 
PRINT 
PRINT ' 



THEN GOTO 3860 
TOTRU URGES TO DRTE? 



TO DRTEI* 



INPUT E f J > 
PRINT E C J) 
PRINT 

PRINT '"TRX 

INPUT y CU) 

PftXNT V lO) 

PRINT 

PRINT --URGE = 

INPUT H(J> 

PRINT fifUJ 

GOTO 2960 

LET D=D+7 

IF U=0 THEN 

LET U=U+i 

LET P^t> + 7 

LET UP=0 

LET UT*0 

LET UN=0 

IF U=l THEN GOTO 4640 

IF P>M THEN LET P=p-M 

IF D<£H THEN GOTO 4620 

LET HR =MR+1 

IF MR>1£ THEN LET Hfl=l 

LET D=D-M 

IF D i 5 OR D > 1 1 THEN GOTO 



LET D=&'7 



S0 



LET MFsMF+l 

LET H^URL H«CMF»2-1 TO HF«2 



THEN L 



'SSG> LET HP»0 

4.660 LET HT=& 

4670 LET MN«0 

4880 IF HFsl0 THEN LET YYsYY+l 

4690 IF HF=I1 RHO YVsCINT iYyy4> 

) *4 THEN LET M=S9 

'5000 FOR J = l TO 9 

?010 LET E (UJ -ECJJ -l-Riai 

?020 LET 6s0 

5030 IF R(JJ <TT RND Y f J) =0 THEN 

GOTO 5 1S0 

5040 IF B*(J, TO 

ET BT=URL CBftJ, 

!5050 IF U>3 THEN 

SO60 IF B$CJ> TO 2» ="U1*' THEN LE 

T BT=137 

S070 LET B^INT { ( ( (BT*10) +1 1 . 5) ^ 

5.2) + . S ) / 10 

3080 IF B*52> (BT«10J +11.S THEN L 

ET B=:B-.05 

S090 GOTO 5120 

5 100 IF B « ( J .. TO 

S110 LET B = INT I I tBT+,8991 *1000) 

^521 /100+ .01 

S120 IF INT R(ai>lNT tflfJ)-.SJ T 

MEN LET R = INT RtJ)l-.a5 

5130 IF INT RtwH« INT fR<J)-.5) T 

HEN LET flslNT R(JJ+.7S 

5140 LET D<J):iINT Cfl*NEil=l + 



2) < >'"U1" 

TO 3 J i 

GOTO 5100 

2» ="U1*' THEN 



2) a"Ul" THEN LE 



S14S IF B$ tJ..5) -■■&■■ THEN 
> xINT {R»1MEB+ .S> ^100 
5150 LET C t J) =INT (R*NR + 



LET DCU 
SJ ^100 + 



S152 
5154 
S180 
5170 
'SISO 

THEN 
^500 
NT f 
5S05 
5210 
5220 
S230 
S232 
5235 
T f ( 
90 



IF R t 
IF R t 

LET G 
LET F 
IF B$ 
GOTO 
IF Rl 
E C J) ^ 
IF X t 
LET Z 
GOTO 
LET Z 
LET X 
IF R< 
INT t 



THEN LET 
THEN LET 
sG (U) +0 ( JJi 
=F CJ) *C fUJ 
TO 2» s'Ul" 



OR UsS3 



J) <TT THEN LET C CUJ «0 
JJ <TT THEN LET D ( J) ^0 

5230 
Ji >TT THEN 
e*U} ) ) «TR 
J> <0 THEN LET 

tjl =X tU> -Y (Ji 
5270 

tJ) =0 

tj) =y (J) 

a» >TT THEN LET Z(J)aIN 
R(U) -B) ) »TR> *100+ .5) ^1 



LET X<U) mil 



X (^> =0 



S240 
5270 

5280 
5290 
5300 
5310 

5320 

S330 
5340 



LET X(U) =X CJ) +Z(JJ 

LET Y ( J» =X (U) 

LET fbr f j> -D ru) -Z (J> 

LET UP =UP+F 

LET UTsUT+ZfvJJ 

IF R(U>>0 THEN LET UHsUN+C 



R (U> >0 THEN 
y CU) =XCJ) 

RND U<Se THEN GO 



UEEK 
HR^ " 



Pi-""- C-L.-Il 



LET 
Cl_S 
IF R t Jl s0 

O 5800 

3S3S0 PRINT 

5360 PRINT 

5370 PRINT 

5380 PRINT 

RB 2 1 ; 

5390 PR INT 

N STR* INT 

S50O PRINT "TRX":RT 7 , S^ P*: RT 7 A 

S-LEN STR$ INT RBS Z (U> , RBS Z f JJ 

5505 IF LEN STR> 2CJJ>LEN STR* 

&S ZftJJ THEN PRINT AT 7,10: "H" 

J^510 PRINT '"INS*';RT S.S^PsiRT 8 

6-LEH_STR$ INT DfJ>;DiJl;ftT 3^1: 



RBS 
10/ 11 



TR3 9; "J ";fl»f J>; ■' 1" 

RT 5^ 3; ■■DEDUCTIONS"; 

"RT 6^23;P*;RT 6^23-L{ 

RfU);RfL.n 



5520 LET GsZ ( J) •(•D t J} 

S52S IF LEN STR$ 6>LEN STR» 

G THEN PRINT RT S .. 27j -B"^ RT 

^530 PRINT RT 8..23jP*;RT S^23-L 
N STRS INT Res G; RBS G 
5540 PRINT TRB 4;"-* 

i 1 

5550 PRINT RT 10^6,;P$;RT 10^6-LEl 
N STR S INT RBS Gj RBS G; RT 10,, IS. 



^S&C? LET G = R (U> -G 

557B PRINT RT 10/23;P»;RT 10,23-] 

LEN STR* INT G; G 

5580 PRINT TRB 4;" 



5690 PRINT RT 13^5;"RNNURL TOTRLl 
5700 PRINT ■PRY' ^P*; RT 14,16-LEN] 

STR» INT E rui .: Etjy 

S710 PRINT '•TRX",P*;RT 1S^16-LEH| 

5TR» INT X(UJ;X(J> 
5720 PRINT "INSUflRNCE"^PS; RT 16 > 
16 -LEN 3TR$ INT G f JJ ; G fU) 
S730 PRINT RT 18.2j"TftX DOOE " ; ©1 



3740 
3750 
5760 
5770 
57 B0 
5790 
S300 
7000 
^010 



TO 4) 

PRINT 

PRINT 

PRINT 

INPUT 

IF Q>s 

IF 0*a"S" 

NEXT J 

CLS 

PRINT TRB 



■■INS, NUMBER *;C»CJ) 
TRB 4; N»^ Tf^e 12; R* 



Of 
i"Z" 



S> yl00 m 



THEN 
THEN 



B; 



COPY 
STOP 



020 
7030 
NT QHR$ 
.. B« t^j 

7040 NEXT 



FOR J=l TO 9 
IF RIJ) < >0 OR 
CU4-156} ; *■ = 



U>51 THEN 

"; RS iJ) ; " 



PRIJ 



7050 

7060 

7(?70 

7080 

. MR; ■ 

*?090 



THEN COPY 



INPUT 9» 

IF 0* = "Z*^ 

CLS 

PRINT TRB 2; "WEEK 

' . " i YY 
PRINT 



RT 3.2 



U^O; 



710O PRIKT "■ CEMP 

TOTRLJ ■■ 

7110 LET L=4 

7120 FOR Usl TO 9 

7130 IF R(U1b0 then GOTO 7180 

7140 LET L=L+1 

T1S0 PRINT RT L..0;CHR» fJ + 156);R 

T L.4;Pf;flT L.4-LEN STR$ INT R (wl 

i.RVjl.RT L.10;P»;RT L>10-LEN ST 
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R$ INT Z tUJ .;Z*J) ;fiT L^16;P»;«T L. 

.15-LeN STR» INT DtJ);DfJ3;AT L^ 

32;P$;,RT L,.a2-UEN STR* INT C t JJ ■ 



INT 

Of J) 
7160 

7600 
7610 
76a0 

:'630 

640 
"S50 

^*; AT 



AT L.. 2gj P$,; RT L^ 

tH (UJ -z f^j -o r J) > ^ 



29-l_EN STR» 
P) lU) -Z (J» - 



NEXT U 
LET L=L+S 
PRINT RT L , la; 

L ET L =L + a 

PRINT f^r L^7; "TftX 

NETT" 
LET L=L+1 
PRINT RT L .0, 
1-.9-LEN STR* 



XNSUR 



u^ 19; P|i; PIT 
^N;. RT U^a9 
*iT UP ; up 
'660 LET 
LET 
LET 
LET 
LET 
LET 
IF 



I , RT L^9^ 

^ _NT UT, IJT;RT 
L^19'L^N STR* Il^n- UN J 
P$.; RT Lj29-LEN STR» I 



"570 
^680 

7S90 
™700 
^710 
^720 

7-74.0 



HP=MP+UP 
MTsMT+UT 
MN=MN+UN 
YP=VP+UP 
VT=YT+UT 
VNsYN+UN 
P<5 OR P>11 



THEN GOTO ©S 



LET L aL + 1 
PRINT RT L 



© 



r*;§^«b-t:;'-F^ ^^^^ I*^ MT;riT;RT 

bi'.^Si.^*' ^^ L,19-LEN 5TR* iNT MN 
.^HN;RT L^S9.:P$^ RT L^a9-LEN STR« 
^MT MP; MP 
^750 LET L=L + 1 

^'760 PRINT RT L .0: " M3gia " : QT L^9^ 
-S.:RT L.. 9-LEN ©TRS INT VT.VT^RT 
^.19. P*,, RT L^19-LEN STRS iNT YN; 

N,RT L^S9.:P»^RT L.29-LEN STR* X 
*T YP; YP 

770 IF riF<12 THEN GOTO 887-0 

?10 INPUT Q« 

-c0 CL.S 

"xp LET t. =a 

-50 FOR ^^^1 TO 9 
'~60 LET l.»L + l 

-S73 IF F f JJ >0 THEN PRINT RT L^* 
^SfJJ.. RT L^ia;. P$^flT L^i3~LEN ST 
* INT F tw!) .: F f JJ 
S0 NEXT J 
5T0P 
INPUT Q: 

IP 0*a"2" THEN COPY 
CL3 
PRINT —^c""' FOR flNOTHER UE 



900 



RNNURL TuTRLS 

Sf=^V 4.£6 , 72 

J RX ea . 70 

INSURRNCE 5:7.3s 



TRX CODE &5eM' 
lNS,NUrf6Et^ CCV77*' 



e3/'9^^c 



ox 3 S4.7^B62 




fiff i 



NEXT UEEK B 

■ ■ TO RUN 
T FOR TRX OR N,I. CHRNGE 
^ ^25 E'1P»L0YE^ DRTjh CHRNGE 
f FOR NEU EMPLOYEE 
S TO STOP 



PRINTOUT^^*^ SHOWING TO 



fig. 3 



:>rr <5»sfPZUCiBUe EHPLOVEE NO • 1 

SJ-:»t_ovee in'uh©er? i 

TRX CODE'* 137. 
■HRT. INS.NO. 7 RRz-tl ^2a/33/fl 
•if^GB^ 65. P 5 
^*eULINE TO CONTINUE 






fiff. 4 



^10 

3S0 

^930 

v940 

'960 

?80 

310 

.-4?lS0 



R'" 



TO SRUE*- 
TO STOP-* 



THEN 
THEN 
THEN 



GOTO S0C*D 
&OTO 89©© 
STOP 



PRINT " 

PRINT " 

INPUT Oqt 

IF 0$="C- 

IF 0«-"P 

IF 0* = '"3 

GOTO 8©90 

PRINT 'STRRT RECORDER 

'■ 'R'" RND NEULINE" 

INPUT Q$ 

5«UE "UIRG 

CLS 

GOTO 2000 



R 

e 
c 

D 

e 



R.RLRM 
e- BROUN 
C.COX 
D.DRUI5 
E»eRS.T 



N G.G, GREEN 



137L 
S13M 
2SeM 
1S6L 
1371. 
ISSH 



RND P 



WEEK 4. 



30 . d.. 1962 



K C. C , COX 
DEDUCTIONS 



■RX 17.40 
IMS 9 » 34 

26 . 74- 



30 . 4. . 1952 






£6 .74 

tZlrS^ 79,94 



^ 6S.^S 
^' ^ D , 3 *^ 

;L^0©»s3 

"i as .. S3 



11.40 
10.50 
17 ,4.0 
2€.S?S 
0.0IS 
15.*50 




17 




TR^ 

83.40 
331 .S0 
331 .80 



INSURANCE 
103 . 33 
4.13.32 
4.13.32 



4.3 . 1^ 
S9, IZ- 
79.9^ 
34,47 
20 . 01?t 
S5.21 



NET! 

3se . as 

1429.36 

1429. 3e 
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kTi 



'AEDD-OIM* 



ONLY £19.50 . 



COMPLETE 

VOu' SPECTRUM 

^ith QUI Wulli-purcK>se 

Sou rid G«nQralaF $nd Jpystick-porc 

Sodrd^' Wiih one low^EOit purc^se you 

tin cibiain the FoHcming Qyitianding umprovemenii 

tQ vouf ZX SPECTRUM 

• THREE CHANNEL soufkI ^fecli. PROGRAM ttifte 
mdeperidflnr soun^i WfXh mufic, flyn shots^ 

" •: ^'^01li^0^S eic. 

« •^^^VIPLIFICATIDM Qf the fttan^tard iounxj ouipui 

• PROVISION of JOYSTICK PORTS lO aliow iimp[« 
connection of om Ot Mta iMit^b^t loy^Tn^ks £|«« 

The ADD ON' Li£«$ tNi amdlin^ AY^S-OIIO SOUND 
ChEp. ^htch Qiv0f yau an ^jnorrrytHis range of $ound 
effocts. Thii outpyi and vol urn* of fi^c^ ch^nn^l can 
ta IfipafAtttiv ccnTrollfKl. with gun shots . eiploi^ont, 
drums elc. pfodueed under t^i! ^ound er^velop^ 
MOST IMPORTANT TO NOTE i he CHIP t^ 
'pfcwwsw indBfjendent " This means that sounds cen 
COntini^e to be produced without any noticaabte eflec; 
on The &p?ed af yoyr p^ograrn!! 
The AOO'ON conieins ris own speelter and amptitier 
chip ^nd IS supplied with a casseite containing soun>d 
demon^iraiion rouFpnes and some Siampl^ sounds. 
The ADD ON simply pHigi straight onro the back of 
yout SPECTRUM Nq sqldefing i* required 
Thf? 'ADDON" IS offered m Jhe incfedibty low price of 
CIS. SO * VAT 

COMPLETE YOUR 
SPECTRUM NOW!! 



JO¥STICK KITS (3$^ * VAT 

Fn cDmulnmtM'i L-yf nCiEKrvg rww ADO-O^N' fw the SPECTflUM ws 

d'4- rttlMimg low-cUvl Joyvl^dk Kltx, lach one cofrldinl i 

ii :v^ir.ofTWitsi fofViiidk. i fifi^bullOfi end e itJitobte cofwwcloff. 







o 

G 
E4 



V & H COMPUTER SERVICES 
PRESENTS 

SPECTRUM SPECTACULAR 

(50 Programs tor the Sinclair Spectrum) 

And what programs! New games' Old games' 
Business programs Hike invoicing and sales ledger), 
word processof . machine code routines, graphics. . 

All in SPECTRUM SPECTACULAR the new book 

Dy Hoger Valentine 

SPECTACULAR VALUE AT £4.95 

By the same author — 

WHAT CAN I DO WITH 1K <ZX81), £4,95 

WHAT CAN I DO WITH 16K (ZX81) £4.95 



V & H COMPUTER SERVICES 

1S2c KINGSTON ROAD, 

STAINES, MIDDX. 

TEL: STAINES 58041 

BuamoBs uMfs ptoM* notv: Our PAYROLL program is now 
2X81 , SPECTRUM P£T. SBC and KONTRON Plea^ 
write tof ddiaifs or &end E^ 00 tor conpreher^ve manual. 




G 
Q 







G 
O 
3 
G 
Q 

50 



Oni GiM A L SPECTRUM SO^fWAUt 

f^rn PROGRAM FOWEIt-utJog m» ADD ON' to omtti ■ffadil 

CA&WANlMjchirwC&-*-'- ^^^ ^ - VAT 
Ygy are the OwrvF ql a Iq^ lM%t%. A fFval fifm co<Ttp9t«l 

v*ith v^Ui living fo slMi , . ..• ■. js ftodi njn yciu ott fN# road, it Ihey 
i-4n T-eii skpll i^v«lf ddtfffn^ot ir^ numbw of oppodrtg tv^ui, etw 
speed a% wh^h they ijriw snd the *mpum ^^u fim p«r cOfUfsietMi 
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TNC LARCEST SCIICTIOH 
OF 6AMCS m THE WORLD 

We stock the BIG NAMES 
in Computers including 

ATARI 400/800 
SINCLAIR zx 81 
ZX SPECTRUM 

VIC-64 
DRAGON MICRO 

and a wide range of 
indeF>endent 

SOFTWARE 




Marn Compvt&i Omnches: 



4iteo ai: 



22 OXFOfiO STflEET, LOfidOri W 1 
439 05CF0H0 STREET. Lontkin W i 
5i WESTERN ROAD. BRIGHTON 

1 B4 flEGENT STREET. Lwctoi W.1 . 
254 REGENT STREET. Lorrdon W 1 



See all our products at the ZX Microfair on Saturday 18 December! 

Do your programs load from tape first time, every lime? 

If not, you need . . . 



(1) THE MICROCOMPUTER USER S BOOK OF 
ATAPE RECORDING by Hilderbay Lid. 

CONTENTS 
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Air prices mciyilt VAT £v»r> n .rig i-. : : i. . ■ .jtw^^ GOD 

HILDERBAY LTD 

Prolessional SoUwift. 
t/10 Parkway. R«g«nia Park, Londofi NW1 7AA 
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K^ easy to complain 
about advertisements. 



Kan 



Every week, millions of advertisements appear in the press, 
on posters or in the cinema. 

Most of them comply with the rules contained in the 
British Code of Advertising Practce and are legal, decent, 
honest and truthful. 

But (f you find one that In your opinion, is wrong in some 
way, please write to us at the address below. 

We'd l(ke you to help us keep advertising up to standard. 



The Advertising Standards Authority.! 
advertisement is wrong, we're here to pirt it right* 

A5.A.Ltd, Brook House Jorrington Place, London WCIE 7HN. 
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What's it all about, 
Michael? 

Mike Salem, head of the zx business software 
firm Hilderbay, takes on the difficult task of 

explaining what a computer really is, and 
how it works. He also takes a look at the use 
of discs and cassettes for external memory. 



Techniques 



I believe that you don't, and 
shouldn't, need to learn about 
programming to make 
gffe^ctive use of a computer, 
any more than you need to be 
abtg to manufaciure and repair 
your car to make good us^e of 
it. Of CQUfse. there are 
advantages in being able to do 
everything youraaJt. A Her you 
hav« lesrnt tha necessary 
techniques, you'll be able to 
make your computer or car do 
exactly what you want it to 
do. and you'll not depend upon 
people of various defrees of 
competence and availability To 
get things done. Havmg said 
this, you Will find that even 
software professional^ prefer 
to buy, rathar than wrrte. 
software. 

Processing unit 

In its most prtmitiva form, a 
computef ts a device which 
operates upon numbers under 
the control of other numbers It 
possesses a processing uni! 
(CUP: central processing unit I 
which actually carries out the 
numerical operations* a 
memory where a mixture of 
instructions and data is stored, 
and some way of getting 
information in from the 
outsideworld, and of sending 
results our 



ROM 



Computers always contain 
some memory which can be 
copied (read] only, and not 
changed [written to]. This sort 
of memory is known, fairly 
(ogically, as ReatJ Only 
Memory (ROM}. 
The BASC interpreter [to be 



described shorllyK is stored in 
ROM in many machines, 
includirig the Spectrum and 
2X81, 

CompLTters must always 
have memofy which can be 
both read and written to. tt i^ 
possible to access any 
memory location of both types 
of memory, immediately, 
without scanning ihrough all 
the memory in order. This (s 
called random access 
Read /write memory is called 
Random Acc:es^ Memory 
(RAM), So BOM is fixed 
memory, and tells the 
computer how to do what it 
needs to do whan running, and 
RAM is changeable memory 
which holds the program you 
are currently running and the 
intermediate results of that 
program. 



Memory cell 



If the sequence of numbers 
'42 80 237 75 2 80 237 
74 34 80' was presented to 
i he CPU of your Spectrum, the 
computer would copy the 
number m memory cell 20460 
into the CPU, add to it the 
nymbaf in cell 20483. and 
store the result in ce» 20400 
I discarding the original 
contentsL Other computers 
would interpret the results 
C|uite differently. In the BASIC 
computer language, whrch 
your ZX computer uses- this 
sequence of operations would 
be coded LET A = A i- B. 



Language 



After a few years of translatlrvg 
human language problems into 
sequences of numbers, soma 
bright spark had the idea ot 
writing a program, (as a 



sequence of r^umberslh which 
would read a sequence of 
letters such as LET A ^ A + B 
9fid automstrcally translate it 
into "42 SO 237 7S 2 80 
237 74 34 80'% So. this 
transla[ion program was 
written, and from than on 
everyone could write programs 
in the more comprehensible 
fomir ailowing the computer to 
translate it frtto its Own 
language. 

Translation programs were 
written for many different 
computers, so the line LET A 
- A + B would ba changed 
into a different sequence of 
numbers, depending on the 
computer being used. The 
point rs that the BASIC 
language itsaff is a computer 
program. When you program a 
computer in BASIC, you are 
really user of a program called 
an inter pfeter. 

Why not go one level higher? 
A program designed to carry 
out a specific task can ba 
coosidered to be a kind of 
language. The program itsetf 
can be written either in BASIC 
lor 3 simifar, hyman*like 
language), or directly in 
number- sequence lanuaga 
Iknown as machine language^ 



Basic interpreter 

Whm the BAStC interpreter is 
command, the key will have a 
different meaning. For 
example^ it may cause 
somebody's gross pay to be 
automatically calculated from 
the net pay fit is more usual to 
compute the net from grossK It 
is conceivable that a business 
program system could be 
written which would call a 
payroll program as part of 
Ftself^ in this sort of hierarct>al 
nest of structures, i! is 
necessary for the user to be 



familiar only with the most 
general, the highest level, 
usage. Each level becomes 
more specific. 

Machine language allows 
one to make the computer do 
anythmg That it concaivalkly 
can do, BASIC alk>ws ii to do 
most things, but is le^s f leitible 
(aibeit much easier to use! A 
chess program allows a 
computer only to play chags, 
until a different program is, 
loaded. In some cases, a 
computer has a program more' 
specific than BASIC 
permanently built in. This is' 
the case with dedicated wordj 
processors and such things as] 
washing machine controllers. 

The common insisience that 
one should use @ computef toj 
learn to use the BASIC 
interpreter pfogram, that is to] 
loam programming in BASIC, 
misses the point of what a 
computer is Using the same 
reasoning, why the BASIC 
leveL rather than machine 
language? If you use a | 
dedicated word processor, you 
don't worry about its internal 
workings^ Why shouldn't you 
treat a computer running a 
word processor program in the 
same wa^y? 

in general, why not leam to 
use a system comprising a 
computer, and a set of 
peripherals and software, that 
make it do what you want it to 
do, rather than learning 
BASIC? Having said all this, 
we are the first to agree that 
there are many valid reasons 
for learning BASfC and simflar 
languages, but you shouldn't 
feel that you must 

Storage 

The general term mass 
storage devices' (MSD) is used 
to refer to means of hoiding 
programs outside the RAM 
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Bfm of the computer, The 
cheapest MSD is the humble 
domestiQ portable morto phonic 
cassette recorder. There are 
il«0 floppy tape^\ 

coritrolletile cassette tape 
drives, and various other 
d€VJCtt3 with size and pfic© 
more ^uii^ble to lurfle 
computers. Tap« is dwap. 
ibw and inher efiily sequential. 
That i^s. you have to go ilirough 
ji to find your place^ The mc^re 
specialised [ape devices let the 
conriiputer search through the 
tape lo find the required item. 
You have to press the bu[tons 
OR ^ domestic recorder. 

Floppy discs 

The other main group q1 MSDs 
bthe disc lamilyr These range 
from the Smcl^ir Mtcrodnves^ 
ihroiigh convenEional floppy 
discs. MP to herd discs Ftoppy 
dtics are flexible discs coated 
with magneiic material They 
are permanen[ly sailed in 
square envelopes withjn which 
they are free lo rotate. They 
are used in corrjunct^Dn with 
Itoppy disc drives", which 
coni^in meeneiic heeds whiich 
can detect and create 
magrietic patterns on the 
discs. Hsfd discs can hold 
more information th^n can 
ftoopjes. are much faster^ and 
much more expensive. A 
typicej) floppy can hofd 
between 100K and BOOK. 
Hard dtscs ca^n hold hundreds 
of thousands of kilobytes of 
information . 

Pfograms rnusi cater tor the 
MSDs Sand other penpHeral&) 
Chat they use. Tt>is can be a 
problem, due to the vast 
number pf different devices 
aiound- A program designed 
far tape operation will not give 
its best (if it vvill work at aiM 
when used with discs. A disc 
program w^tl usually not work 
With tape Disc systems by 
different manufacturers may 
rtgutre different commar>ds. 

Memory 

Reading from, and writing to 
disCp whHe vastly faster than 
tape hand<ing, can be 
avasperatingly siow^ As 
memory becomes cheaper, an 
aJternative is becoming 
avaitable. The computer can be 
fitted with a great deai Of 
random access memory 
iiamemtsef RAM?!. For 
technical reasons, mosi small 
computers cannot normally 
use more than 6 4K of memorv 
at a time I including the 
memory in which the BASIC 
mtarpreter is stored^ and all 
user memory), 
II is possible to get arour 1 



this problem by making the 
machine look at one 'page' of 
memory at a time Pages are 
smaller than 64K, Total 
memory then, can be anything 
you want. Vatues from 12BK 
10 51 2K are commron. It is 



possible to write a program 
which will make paged 
memory look like a disc to the 
computer. The only difference 
IS that operation is a (most 
instantaneous- You pimply 
toad the contents of ihe actual 



disc into the add-on memory, 
and Chen run the program 
entirely in memory. When you 
have finished, you store the 
whole contents of memofy 
back on disc. 




4NPUT 




CONTROL 



ALU 




OUTPUT 



M£MOflY 
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BOOKS 



Spectrum 

rules the 
waves 



Every publisher in the UK 
seems to have 
discovered the 
Spectrum, so there is 
sure to be a bumper crop 
of reading matter for 
Spectrum owners in the 
coming months. 



Oijr review panel have been 
looking at a selection of the 
Spectrum books and finds that 
Iha standard is unilormly higti 
(both in terms of content and 
presentation L with each book 
rapresaniing value for money in 
its own wav. 

Starting from 
scratch 

Three titter seem to be aimed at 
common ground: the first-trme 
tjser, who knows (iiile (if any 
BASIC) and certainlv knows lit» 
tie about the Specirtim. These 
are 'Ea«v Programming fof the 
ZX Spectrum (Shiva - Ian 
Stewart and Robm Jones); "The 
ZX Spectrum and how to get the 
most out of It' (Granada - Ian 
Sinciatr); and 'Programming 
YourZX Spec? rum' f Interface - 
- Tim Hartned and Dilwyn 
Jones). Of course, they a(l tread 
s^miiar groLrnd, but attack the 
problem in quiie different ways. 
We feei that many inexperi- 
enced u$efS wili benefit from 
buying two (or evefi all three) of 
the books r as what is unclear m 
one can be illuminated by the se- 
cond or third. The funniest of the 
three is certainly Jones and 
Stewarts^ 'Easy Programm 
ing - / which f d tows on the style 
of the highly successful PEEK, 
POKE. BYTE and RAM' title for 
the ZX81 , and is enlivened by a 
batch of we^dy cartoons. 

There is no doubt . tf you want 
your learning leavened with 
humour, that th^s is the title to 
start with. 



The book goes through all the 
aspects of the Spectrum youfe 
likely to need in the first few 
months, generally explaining 
them well and dearly. The dem- 
cnstration programs include 
some remarkable demonstra- 
tion graphics, ones which are 
idea( for impressing your family 
and friends. Our only reser- 
ve tiorts atx>ut the book, and 
these reservations should not 
distract you from what is 
g ener a I ly a very f i ne ptoduct , a re 
the first two chapters. 

Bewildering 

A so me wha I obsc ure prog ram is 
'explained' in the first chapter, 
in e way which - unless you're 
a very careful or patient reader 
— may leave you more bewil- 
dered than in the light. 

We have naticed that authors 
from academic backgrounds 
(like the man who wrote the 
manual for the Dragon 32) 
always befieve that manipu- 
lating arithmetic on the com- 
puter is the vety first thing you 
need to master ^ Most of us start 
by playing games. Theexponen- 
tion function we can live with- 
out for a while ^ Despite thiSj 
Stewart and Jones plunge into 
algebra, and the hierarchy of 
operations on pages eight and 
nine, when we imagine many 
readers really want to zap a few 
aliens. 

Fortunatelyr things improve 
frofn this point < and chapter 
three's tour of the keyboard is 
the clearest of the three books 
we're considefing. 



Readable 

The book continues to improve, 
in readability and interest 
as it continues, alrnost as 
though the authors were learn 
ing about the macNne as they 
wrote the book, and by about 
page 30 were really stating to 
enioy it- 

When you're next in a book- 
store, turn to page 117, where a 
blurred screen photo fails to do 
justice to a particularly fine 
graphics demonstration pro- 
gram, described as *another of- 
fering of winsome beauty ' - Clive 
Sinclair should buy the rights to 
this program, so he can fun it 
©very time a critic mouths 'But 
it" s not true high resolution' . 

The book includes 26 com- 
plete programs [described as 
'prepackaged'), each of which 
Will amply repay the time taken 
to enter them. In conclusion, 
'Easy Programming...' is a book 
wNch will take you a long way 
into the mysteries of the Spec- 
trum; is written with a c insis- 
tent r and humourous hand; and 
shares the affection the authors 
fee! for the computer. 

For the Spectrum 

Ian Smdapr's [no relation I book, 
'The ZX Spectrum and how lo 
get the n>ost from it' is, tn some 
ways a lighter book. 

To fill a th»rd of a page with a 
diagram of how lo wire up a 
three pin plug hardly suggests 
that the book is going to contain 
much meat, but after this rather 
odd beginning, Mr Sinclair gets 
Into his stride. Unlike the Shiva 
book, which for some reason 
phjmped to reset al) programs, 
Mr Sinclair uses them direct 
from the ZX printer. 

The first 1 S pages are used up 
telling you how to connect up a 
television, and get a clear pic- 
ture. Necessary information per 
haps, but surely not wonh that 
much of the book. 

Like the Shiva authors, Mr 
Sinciair leaps straight tnto arith- 
metic, but drops this after a page 
Qf so and starts his first real see 
tton. on using TAB and PRINT 
AT. 

There i^w on(y seven pro- 
grams in this bock which are 
more than a (ew lines long, and 
only one of them [ANIMALSl are 
you likely to run more than a tew 
times. 

Giving ideas 

Against this is the fact that 
many of the sections in the book 
give a tremendous source of 
ideas for producing your own 
programs, and the chapter Roll 
Your Own', which explains how 
the idea of a progmm can be 
refined and built up, and then 



turned into a computer progf arr^ J 
is worth the cost of the boofcl 
alone. 

We were, however, a tittle dii-l 
corK:erted to read in the mtro^j 
duction Mr Sinclair thaiikir>g| 
Clive' s PR people for the ban of I 
a Spectrum' which suggests] 
that the author had htl^e lame 10 1 
build up real e^cpenise on th»| 
machine before writirig tt 
book. 

Have a look at the Roll Yc 
Own' chapter {from page 
Graphics' (page 81) and| 
'Sound Sense' (page 105} 
see how well, and clearly, tii 
author covers his material. 

Tim Hartnell, the ed<tor of I 
this magazine, has been very ir^l 
dust no us. and produced /w^l 
books for the Spectrum already,} 

Although he is editor, he toktj 
us when presenting the bookfj 
for review, *be rude if you havtl 
to\ 

And we've tried very hard ta| 
bel 

The two books are 'Prograiti-| 
ming Your ZX Spectrum' 
published by Interface, and "Tbel 
ZX Spectrum Explored'J 
publish^ by a company whichl 
Uncle C part owns, Sinclair*" 
Browne. Ctive has written the iri- 
troduction lo * Explored'. 

'Programming Your ZX Sf 
trum' ks the thi^ckest of the 
books reviewed m this seciN 
and also the most expensive, 
a comparison, the Shiva 
has 140 pages, Ian Sinctair'i 
has 1 30. The ZX Spectrum Ejt- 
plorad" has 21 B and Program*] 
ming Yotir ZX Spectrum'. 230. 
The books each cost £5.95, en*\ 
cept for 'Programming Your, 
which IS £6. 95, 

Now for the rude bit. 

Tim, and his co-author Dilwyri^l 
Jones include many, many pre 
grams (over 1 00 programs ar 
routines' the pubiicitv maierii 
saysK but v^a felt many of thefiil 
were introduced a little too eariyl 
in the text, without adequate eM-l 
plana t ion. At the end, the tech-' 
niques will be completely clear, 
but some readers will have to ex- 
ercise patience and enter the 
programs on trust, knowing that 
the reasons for all the lines witi 
become clear eveniyally . 

Desprie this, the book unfolcJi 
in a fairiy logical way. and con- 
tains an easy-to follow course 
onBASlC. and on programming, 
as well as on 'making the most 
o1 your Spectrum'. The program 
examples arer on the whoje. 
good> with several 'major' pro- 
grams includirtg Reversi COth- 
ello). Final Circuri and Life (with, 
for some reason, two completely 
different versions). A slight bug 
we found in Reversi has, we are 
assured, now been corrected in 
a reprint. The graph res chapir' " 
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dear, and althdugh some of th€ 
[tefnonstfaUons ate i>oi as 'win 
some' as those in itm Shiva 
book, they stiH provide fodder 
for irnpressmg the neightK»yi$. 

Graphics 

The chapter on user-defin#d 
graphics is particuiarlv deaf, 
perhaps the clearest of all th« 
books reviewed; and Keads tnto a 
kwng, Jong Pacman-Nke' (very 
vigueBy Pacmafi'likek Qame 
&atled Dotmdn. 

Thts book, dflsprte its head- 
long nish at The beginnmg, is 
certain to act as a resource 
which you'll take a lor^g time lo 
use up. At least one of the other 
books seems more hkely ^^ ^ 
fi^hausted' after the first two 
weeks of u^e 

Tim's other book. 'The IK 
Spectrum EMpJored' is really a 
drawing together of the expef- 
bse of a nymber of people^ in- 
duding Jeremy Rusion, Jamea 
Walsh and Tim Rogers. 

It MS rtof designed for I he first 
time user, at though a longish 
diaptei at the begin rung ("Pro 
^famrritng in BASIC) has been 
included so you can make sense 
of The computer without any 
other of the guides- 

Not a[t seciion^ of this book 
are t^eiy to appeal equaliy iq all 
ij*ws, but no matter why you 
bOijght your Spiectrym, you're 
probably going to be eMa to find 
matenel of real ir>leresi , 



The 

2X Spectrum 



Explored 



^•rmioMt 



Expertise 

When wnting each se€tk>n^ Tim 
drew on the e^cperience of an 
ex perl' in the field, so each sec- 
thon reflects a knowledge of that 
particular area which is Likely to 
be more conqencrated and 
[letailed than Tim could possi^bfy 
hav^ written on his own. The 
section headings wHt show the 
kffid of mateiial covered: Pro- 
gramming in BASIC ; Exploring 
the Spectrum's Colour: Ejtptor 
mg the Spectrum s Sound: 
Using the Spectrum in Business: 
Usmg the Spectrum in Educa 
tbfi; Playmg Games with your 
Spectrum; Three-dimensional 
(fcaphics; Introduction to 
Machine Code; and A guide to 
Better Programming. The 
appendix includes a potted 'his- 
ti>fv of the computer' which 



moves very rapidly from Charles 
Babbage to some guy called 
Clive afinciair. The race to pro- 
duce ever -smaller, ever more 
powerful computers was under- 
way. Clive Sinclair entered that 
race in the late seventies". One 
su&pecTs that the Smdair PR 
machine helped write the 
"history". 

Therte are many, many pro- 
grams it he business section 
even includes a very junior 
Visicalcl* wrth the best pro 
grams in the games section. 

Take Advantage of your 
Spectrum's ROM. by David 
Reidy Js the first booklet looking 
at the sn Sides of the Spectrum" s 
ROM. It does not claim to be a 
complete book on the subject, 
as we have come to e^cpeci from 
Ian Logan, but is rather a taster 
o( useftjl routines, where to tmd 
them and how to use them. It is 
fairly basic in its packaging and 
production Ihandtyped) but this 
is quit a adequate fof a quvck 
reference booklet 

ft covers such topics as where 
to put machine code on the 
Spectrum, and how to enter it, 
and them goes into wome depth 
about several useful routir^s in 
the ROM= 

Character display 

Keypress detectmn^ rs dis- 
cussed, as weli as a raihef com- 
plicated section on displaying 
characters. We felt, here, that 
the author's rather complicated 
method of calcuiatir>g DF CC 
was totally unnecessary. There 
are also venous routines to use 
the BEEP facility, the printer and 
attributes file. 

ft is not ^n exhaustive 
coverage of ROIVt routines arKi 
their uses, but certainly provides 
a useful resource. 

Program 
compilatiofis 

There are four books we'll look 
at whict^ are collectiofis ot prog- 
rams for the Specirum. 

The first. The Carrtbfidoe Col- 
our Collection' is by Richard 
Altwasser. the designer of the 
Spectrum. The book costs 
£6.95 and contains just 20 pro- 
grams^ The games include 
'Maze', Lunar Landing' and 
'Android NimV, with more 
serious piograms including 
■^Home Accounts' and 'Cafen- 
dar\ 

Andrew Hawson !who 
answers reader's problems in 
Sinc/aif Use/] has ' 20 Best Pio- 
grams for the ZX Spectrum' for 
C7.95. The 'best piograms' in- 
clude 'Machine code editor'. 
'Index File' and 'Duckshoot\ 
Shiva has the cheapest book, 



the £2. 50 * Computer PuizSes 
for Spectrum and ZX8V, from 
the StewanyJones PEEK, POKE 
team. The many entertaining 
'puzzles' include 'Tt>e wolf, the 
goat and the cabb#M'. 'Queens 
dominant' and 'The Magic 
Forest', 

David Harwood iwho writes 
the 'Young Stuff' column in the 
users' club magazine Interface} 
has produced The Spectrum 
Software Library - 60 Games 
and Appticatjons foi the ZX 
Spectrum' for £4.95. 

Although the emphasis is on 
games {including Checker^'. 
'Zap' and 'Gala^^y PatrorK the 
applications/ include a 
'Renumber' in BASIC ai^d 
'Chequetjook" 
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Publishers 

Books reviewed in this section 
are published by ihe following: 
Shiva Publishing Ltd . 4 Church 
Lane. Nantwich. Cheshire. 
CWB 6RQ. 

Sinclati Browne Ltd.^ 10 Ar- 
chway Close, London, N19 
3T0, 

Interface Publications. 44-46 
Eafis Court Road. London. W8 
6EJ- 

Granada Publishing, 36 Golden 
Square, London, W1R 4 AH. 
Hewson Consultants, 60 A St 
Mary's Street. Waliingford. 
0X1OOEL 

Richard Altwasser, 22 Fox- 
hollow, Bar Hill. Cambridge, 
CB3 BEP. 

Hilderbay. 8M Parkway, 
Regents Park, London^ NW1 
7AA, 

Machine Code and 
better basic by tan 
Stewart and Robin 
Jones, Shiva 
Publishing Ltd. 

This tsook is in many ways a se- 
quel to Ian Stewart and Rotxn 
Jone s book 'PEEK. POKE* 
BYTE. & flAIW^ which enjoyed 
so much popularity as a begin- 
ner's guide to the ZX61 . He^e 
then is the what to do next, of 



What do I do now that r ve add- 
ed a 16K RAM pack*. Clearty 
Stewart er'hd Jones' answer is 
learn how to improve your abili- 
ty to program m SASiC arkd start 
on machine code programming' . 

This book is part of Shiga's 
' friendly micro' series, and as 
you'd eKpect. it is written ^n a 
friendly way designed to make 
you feel at ease even whan 
rather complex nwtters are ba- 
tng discussed. From this point of 
view the book is generally a suc- 
cess. About hatf of it is on im- 
proving your BASIC and the lat- 
ter half is on acquiring a groun 
ding of knowledge of machine 
code. The first section covers 
topics such as using data struc- 
tures in generdL and such things 
as arrays, stacks, queues and 
'trees' in particular. 

Whilst the writing style ts 
warm and f nendly. the text may 
not always h* clear to all who 
read it as their very next step 
after PEEK, POKE'. The section 
on arrays, for example, contains 
a host of useful information, but 
one cannot help thinking that 
the subject matter could have 
been presented in an even more 
simplified fashion. The section 
which follows it on searches, is 
surprisingly only three pages 
tong and only deals with binary 
seafches'- A more thorough 
Simple guide to a vanety of 
search methods might have 
been useful 

Introducmg the reader to 
stacks next seemed a little out of 
place, although I'd acknowledge 
that other readers might feel dif 
frently It is not entirely dear, 
rd imagine, to someone without 
a fair amount of experience of 
computing what a stack might 
be used for - and the Tower of 
Hanoi' example Stewart and 
Jones gtvB wouki not neces- 
sarilv have enticed me lo spend 
long on this section were I a 
beginner. Perhaps the fact that 
they are laying ground here for 
their introduction to machine 
code could have been made 
clearer. 

The central section on struc- 
tured pf ogramming is generally 
well presented and we are led 
through three longish 16K pro- 
grams. 
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Machine code 

The JasE half of the book on 
machint CDd« is certainly a 
worthy effort, but 1 airi not con 
V J need that ix succetied as a pi am 
man's guide co learning machine 
code. Th^ task is certainly dsun- 
tir^g, but thf owing the r&adif 
ttraight into N^Xadcc^irnol 'Aas 
floi perhaps the best approach. 
Nor perhaps was miroducing a 
fictkmal centfal process^ n-g y.nit 
'which mtght have been buili in 
the 1940's, but it wasn't'. 
Moreovef. the first machine 
code the reader is introduced to 
is not machine code el ell. bui 
half way iheie m pseudo 
mr»emonics — perhaps a flute 
confusing to those who know a 
tittle about machine code 
already ^ 

AH in elL then a gtenetally 
good followyp to PEEK. POKE, if 
not quite as successf uk in accord 
wUh its aims as the earlier book. 
Undoubtedly useful for those 
who have gained some mastery 
of their ZX81 and want lo go 
further, but hke so many books 
for popular microcomputers* ( 
would urge that this book be 
teed alongside others aimed at a 
similar level. 

MACHINE CODE AND BETTER 
BASIC COSTS £7.50 (and is, 
we feel rather overpriced I. 

What can i do with 
1 6K? By Roger 
Valerttme 



The book st&rt$ off with a pro- 
gram that may not be for every 
one ja tafot card simulation) . but 
is certainly an eKcelleni program 
to leern the many techniques of 
structuring and memory conser- 
vation which Roger Valentine 
suggests The rather more 
'hands-on" approach of this 
boolc from it's beginning seems 
rather better then that of 
Stewart and Jonas, That ^3i4 I 
do not imsgine the authors 
would be claiming to be 
teaching the same Ihinga. Other 
programs in this book make 



This is theToltowup to 'What 
can I do with 1 K?' by the sarr^ 
author. Whereas that book's 
task was to tell you how you can 
achieve something worthwhile 
with only 1 K of RAM, this book 
has the pb of instructing us m 
how to get the most from the 
1 6K we now have access to. 

The entire l>ook ii in dot 
matrix print -out — probably 
with a CP80 or CP 1 00, because 
there are no descenders. None- 
theless the teKt was clear and 
readable. The boolc shares much 
in common with the first half of 
Stewart and Jones book, for it 
too aims to teach better pro- 
gramming techniques. 



rather less explicfi attempts to 
tea€h the reader any given fact 
about' better pfog ramming' but 
rather gjvedeiaiKs as to how the 
program goes about its pb. This 
IS a pity, and perhaps Valeniirro 
might have gjven a little riwe 
discussion. 

Confusing 

The lack ol discussion certainly 
bftcomes apparent m the Battle^ 
ships program, for the reader is 
asked to key in some machine 
code with no introduction as to 
what machine code is. Ex- 



jimples like this may make iht 
book f athef confysmg for ihosf 
readers wrih relatively little e^ 
perience. 

ifi summary, this book ct^ 
tamly shows you m a pract^c^i 
sense what you can do wjtfr 
V6K. but ft may not be the be%[ 
guide to how you can use 1 6K to 
best advantage. Nonetheless 
many of the programs are exce^ 
lem^ and there are many ysely< 
hints for those who have pro 
grammed beyond Roiaer Va^en 
tif^e's What can I do with IK? 
andt>ooksfrkeit. 
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ZX81 & SPECTRUM KEYBOARDS 
COMPLETE WITH LUXURY 
CASE FOR ONLY 
£37.95 & £45.00 



Jnc VAT respectively 



. ^ r ^ 



r»* 



These highly profes^sional keyboards if ico r pur a te^Ji ecu tive buttons 

similat to those used on toia qualiiv compuiers. A repeat key 

fadliiates entering of characier s much faster thari is possible with a 

con vari I iona I keybQ-ard, thus making it particularly tcieaJ for cursor 

control and erasing. Attractive black plastic moulded case. Supplied wfrh 

12" ftextble ribbon cable for connection int<5 your computer. N^t to be confused 

with toy k&yboBrds curmntfy o/i the market Other attributes es reviewed by 

Tim Hsrtnstt ZX Compiitir}g/tfff»rfsce, 



OTHER KAYDE HARDWARE/SOFTWARE 




ZXai *K GRAPHICS BOARD 

riiiifty \fm^ f^kfT ZnB 1 11 corn*! CCrrr^**! t ^'tn ! 4.^r(s pfQQrBmmgii 4K 

A Ml Hf «i1 ipec« lii¥wrfirii - 

r*0 4 R T H * POv^lfl Pf If DEO 



eifjs 



ItK t1 SOFTWARE 

3D.3DLABVniNTH 
- A cubit mate ttiat 
haacoffidors which 
rnay go left, right, up 
and down. ^tS 

4K Tool Kit full of utilities to aid the pfogfammef 
in constfyc!tng and de tsugging E. PROM vftrsjon 
fof us© With graphics ROM . CI,M 



AAMPACKS . . . With a dmmr^mcm 
Kayde Rampacks ate ^Mceptionallv stable. They 
don't ovm heai, lose memory, wobble or cause you 
!o lose your proBfam. They are fuHy compatible wih 
Atl accesBoriei and need no extra power, ^nd 
therefore will ryn fiffictently on existing Sinclair 
povwr suppiy. Simply plug theni straight into the 
user port at the lear of your computer. Tgp quality 
massive add-on memory on lyr 

£2S,S6 for t8K nC8l Rompac^ and 
t4»M for 32K Spacmjnt RampacJi 



1«K GRAPHICS SOFTWARE 

PECKMAN - The only ifueZX version of the 
popular arcade game. 

SPACE INVADEflS — The best version available 
ar>ywher^ 

CENTIPEDE - "trt3itiihmk this fs the b^sr 

pr^sert fmd movir^g 



Phil Gjtrrmrt 
tNTCRMCF 



FLEXIBLE RAJMPACK R|»»ON CONNECTOR 
only £12.96 



y4\c1^ 



dealer 



VIC 20 SOFTWARE 

THE KAYDE VAUEV 
OTHEUO 

TWINKIE TWINKLE 
KAYDE PECKMAN 
APPOLO 8 
SPACE ATTACK 

PLUS MANY MORE 
AH £7M EACH 




fi/lty buill and 



r«3ied «nd complsie wtti a 14 dsv fnonev iMCk b&x^- mas ifMn mot tt at 

SEND FOR A FREE CA TALOGUB STA TING TYPE OF COMPUTER. 

KAYDE ELECTRONIC SYSTEMS LTD. 

THE CONGE, GREAT YARMOUTH. NORFOLK NR301PJ 
TEL: 0493 57867 TELEX; 975 247 CHATCOM G 



TO: KAYDE ELECTRONIC SYSTEMS LTD, ^C ?»^™FS™ i'/f«^;K.1/^lS^^^ ^"^ 
DEPT.2X12 THE CONGE, GREAT YAflMOUTH. = ™[«fIScoZr '^'^^^'^^^ 

NORFOLK NR301PJ PT^ OlALinsmiCOME 
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START HERE 



First steps in 

programming — on 

tiie Spectrum 

Martin wren-Hilton and Tim Hartnell outline a 
couple of exercises in programming, if you've 
never touched a computer before you bought 

your Spectrum. 



Desprie what fQu may have 
f^ad in Sp€Ctryin's manualp this 
compytef from SincJair ^s actual- 
ky quite easy to program. We 
have the feeling that the manual 
was written bv a eompiitef esc 
pert fof other compuier expei^s 
Id readp what witJii bH that 
rhubarb aboui Procrustean 
assignments and catculaior 
stacks, it certainly seems com- 
plicated. But it is not all that dif 
ficult a! all, a^ we shall see 

Setting Up 

Fifai of allp it wou(d be best to 
have a Spectrum in front of yoij 
It you have not. then you should 
still be able lo follow the article. 
Make sure that every thing is &et 
up. as shown on p^ge 6 oi the 
Intfoductory Manuiit If you can, 
U5e a cdlour TV, otherv^tse a 
btack and white set is beTtar 
than none at a)L Is everything 
set up? OK. r^w plug the little 
jack into the 9V DC socket on 
the back. Did the message '(C* 
1982 Sinclair Research Ltd'' 
come on ? H not, then make sure 
that the television js correcily 
lun^ in arxi that all the leads are 
in the correct place . 

Touring The 
Kevboard 

Have a good look around the 
keyboard and pee) off the pro 
teciive plastic rf v^kj have i>oi 
done so already. Each key ha5 
about siK functions - fook at 
"'Q" and you wall see SIN m 
green, Q and PLOT in white. arKl 
ASN and a fynny symbol that 
means 'less than or equal to' in 
red^ Press ENTER and you will 
SM the flashing "K'' cursor ap- 
pear. That "K' means that the 
cpmpuier is waiting for a 
keyword. Tl^ keywords are 
wittten in white on the key (like 
PLOT. DHAW and REM) Press 
the key marked Pl^lf^T - it's se- 
cond down, on the right. Vou 
can see that the word PRINT has 




appeared on the screen and that 
the cursor has become an "L". 
Thi» means that your Spectrum 
ts now faithfully waiting for yuu 
to press a letter (or to change the 
cursor to a ^ G'V "E" or 'd 
Now is youf opport unity to 
become famous and see your 
name on the goggle box: type 
your name, it you make a 
mistake, press CAPS SHIf T and 
- this will rr>ove the cursor 
back one. deleting the offending 
character. 

Now press INTER. When 
you press ENTER, the comfxjter 
accepts what you f^ve lust 
typed and tries to do what you 
have tokj it to do. Hopefully^ ard 
probably to yoiir di appoint - 
rt^nt, the compaier will im- 
medJately report back to you "2 
Variable not iound, 0:V*', That 
little exercise was to help you 
get used to the keyboard. As 
ar>other exercise^ press P then 
type in the whole alphabet ^ At 



the efid. press ENTER twice aiKl 
try agam. You will find that the 
more often you try it, the faster 
you get . 

NowLersseeThe 
Spectrum do 
Something Useful 

At this po^nt. It will be well 
worth dotng two thmgs — (i) 
Have a look over chapters 3. 4 
and 5 of the Introductory 
Manual and M go and get a few 
sheets of paper and a pef> - you 
will see what ttwse are for later , i 
hope that after doing (i), you 
realbe that the Spectrum can 
either be used directly or pro- 
grammed. If you use the com 
puter directly, it does what you 
tell it to do, there and then. If you 
progam it however^ it stores a 
long series of instructions one 
after the other, ready to be ex- 
ecuted tflUNI later Each pro- 



'lines - each line consisting 
of a Jine number and an instruc- 
tion (or instiuctionsj for the 
computer to store and e^cecute 
one by 04^ when the whole pm- 
gram JS ready to RUN. 

Writing a Program 

Make suie inat yoijr Spec- 
trum has nothing at all ^n its 
meniorv by pulling the power 
plug out of the back of the com^ 
puter and re-msefting it, or get 
ting the computer m keywor<l 
mode, where the cursor is a "K" 
.>nd press NEW (on key A I 
foliowed by ENTER. To start 
writuig a pfogram, we must 
begin with a line number. A line 
numbei may be any number bet 
ween 1 ^nd 9999, and most 
peopte begin their programs at 
line 10. So type in 10 As you 
earn see, tl>e computer is still 
waitif^ for a keyword, so press 
tfie key L. as we want the word 
LET on thie screen land m the 
pfogramj. The cursor is now m- 
dicating that it wants ■$ letter, so 
press A and you wiil see a little A 
appear, What we want now is 
the - sign on the L key, and in 
order to get tt, we must press 
SYMBOL SHIFT and L. (If you 
are not used to using shift keys 
like those on typewriters, you 
musi press SYMBOL SHiFT and 
whilst holding it down, press L, 
then release L before releasing 
SYMBOL SHIFT) Finalty. press 
1, followed by ENTER This 
should appeal at the top of the 
screen: 

TO LET a =^1 

If rt does not. then you can 
either EDIT the line by pre^mg 
CAPS SHiFT and 1 and moving 
the cursor backwards and for- 
wards using SYMBOL SHIFT 
and either 5 of 8^ deleting where 
necessary by pressing SYMBOL 
SHIFT and IK NEW the pro- 
gram as outlined above and start 
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START HERE 



again, Now enTer the foUowirKj 
Sirtes obeying the rutes thai you 
have learhi so far : 



So hav"/ did th^ proyr^ini 
wofk? And precise I V whai did 
the compuief do ? 



gram work^ m a fiow charts 
which tooks like this: 



START 



&0 PRIKl ^ 

3& LET a=d'#^l 

40 XF a<>23 THEN GO TC £0 



The onlv thing that I need to 
point out IS that the < >m line 
40 \$ one kev W and should not 
be confused with the symbHals 
OdkeysRandT. 

E^ote that the line numbers go 
up in 10s. Thi» is because at A 
lattr stage, you may wish to 
enter a program line between, 
say, 20 and 30. and call th^s m 
between line 2 5 . What does the 
program do^ Press RUN I hen 
ENTER to imd out. The screen 
looBiLStikethts: 



2 
3 

4 

6 

* 

9 

10 
11 

12 
13 
14 
15 
16 
17 
IS 
i9 
2& 
21 
22 



Variables 

Siariiny di bne 10, the com- 
puter ^et <iside a variable called 
' a ' and gii -e t ha t v anable a value 
ol 1 . Line 20 PRiNTs the value 
of the variable a on the screen 
I note: not the letter 'a'\. In IJn^ 
30. the computer gets the 
vanable 'a', and increments it by 
adding one to it. The last line 
says 'if '^' does not eqyal 23, 
then go to line 20" We can 
f^prus^nt the way that the pro-^ 




'1 






LltA^l 
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1^0 




/ PHIMT A |f 
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UTA- A* 1 


\ 1 
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Do not worry about the shapes 
of the boxes - they all represent 
program lines, except START 
and STOP, whch the Spectrum 
does auTomaticaIfy when you 
flUNrh^firogr<im 

The Real Thing 

From this pomt, let us move 
10 a 'rear program. Enter the 
following, 



You get INT and RND in the first 
line by pressing both the CAPS 
SHif T and the SYMBOL SHIFT 
keys at once, then pressing the 
keys where the needed word ap- 
pears above tt i n gree f> . 

You get AT (in line 401 by 
hoSdirig down the SYMBOL 
SHIFT key and pressing the 1 
key. The comma comes Irom 
the N key I you must hold down 
the SYMBOL SHIFT before you 
press ii\. and the semicolon 
FfomtheOkev. 

To get the word INK (which 
changes the colour in which 
words are primedf. press both 
the SYMBOL SHIFT and the 
CAPS SHtFT ipr fhe same lime, 
then reiease the white CAPS 
SHIFT, white continuing to hold 
do^in rhe SYMBOL SHIFT StiH 
hoWing down SYMBOL SHIFT, 
press the X key. and the word 
INK should appear. If it does not, 
go through the process again. 
Note thai there \% a colon iRE.D 
SHIFT, press the Z key I between 
two halves ol Ime 80 . 

In this program, the com- 
puter thinks- ol a numbef ffom 
one to fifty, and you have to 
giie^ It, The feedback from the 
conflpyier, on how good a guess 
you made, comes from the 
BEEP. The higher the note, the 
cto^ef you are to the correct 
guess. You'll fjnd you soon get 
quite skilled at working out what 
the computer's number should 
be. When you get it right , the 
computer will teil you how many 
goes it took you to guess it 

Once you've understood 
these two simple programs, you 
should be in ^ much stronger 
position to understand the other 
contents of this magazine, and 
to write your own progrdm$. 



OK,. u0 1 




iS LET :s=IHT fRNO*S0J f-1 

20 LET b=0 

30 i^e;t t = b + l 

^5 Fi-tJNT RT 3^:3; INK S^'^GUeSB 

S0 INPUT "Erktsr yoLff gusss '\^ c 

60 IF 3L=a THEr4 GD TD 11X3 

T0 PRINT "NO. that &*as arong** 

30 PnuSE S2: CUS 
100 GO TO 30 

^^^®.^^^**^ **Ves^ I mas tHinftin? 

'C «■ ^ C .Sf '^ 
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HOME COMPUTER USERS 

PRODUCT INFORMATION SERVICE 

Do you want the r^ghT computer lof you? Do yoti wani the nghi 
hardware'' Or ihe nghi software^ Ai ihe fighi pr^ce*' Ityou'^etNnk- 
■ng aDout making a purchase buT aren'i sure jusi which pfoduci will 
SUA you best why not see^ a &*ift overall p«ciyreot what's around 
^trvm us 7 Simply fe! us know w*^al you Ye inlofassmf m and wgU 
send you a person!^!! $Mimm^ry qI whgt's dviii-ibi'S' l-act^, iigyr^s^ 
supph&rs. details Wen also enclose as much rnanulaciurers' 
Lrteraiure a& we can and b64 whatever related data we think mighi 
be woflhwhile ior you Wo'H te» you oi any special offets we'm 
aware of. arid even hij^p with your order if you ^ish if we don'i kricw 
nova to answer your enqujry we II Iry to find out if we can E we wont 
ias(e yiHjf mcuney. Try us — w© re here lo netp you make Ihe nght 
decision. 

SECONDHAND COMPUTER REGISTER 

W e ca-n a iso heJp it you wan! to buy or '■ ndnard vVe keep a 

^'1 sTer of cufrentiy available u&odcompuTeri.andperiphefaS£ajnd 

■ : appfoprrate deiails Ifom it to &very tnrerested enquiror This 

■ ■ ^^rtisemenj" appears m many computer nnsagaz^nes. wh^ch 
;ans a lol of people will read it So. it you r© looking tor second- 
hand value wnfe and ask us H you want lo 3eil. serid us fuJi del ails 
of wtiai you have looHef and we ii do the j est Regi si ration costs C 4 
[Or C3 it the to! at asking price iS urideF Cl 00). and wiH be ma-niamed 
uniil you've so^d Eacr^ regisTraiion will be acknowledged 

ALL ENQUIRIES COST £1 

Please send errquines/ registrations (including cheque /PO) to 
DAVID HEARTFORD 

«1 HIGH STI^EET, EVESHAM. WORCS WR11 4DT 
SUPPLIERS ' ■■■ "[*.' "1 conracte<3 you psease wnte lo us 



ZX81 16K SPECTRUM 



AWARI 



FOILKADE LTD 



DEPT PH^ 

Se L ITT LE DEAN 

YATE 

BRISTOL BS17 4U0 



• ~ "'I !">{: efif African game qI sklir It lakas 1 mifutaslDtBam (tie rUef t* 

• -^"ecfltTe G«a^hefd'%v«iQ^p4ayJ»r^jtsafiaddclrvflg»mel^c'' " 

ii'ks.1 ei^etDBei Itieir minds — mt iheir laser \ingfir$ 

« Select [1^ W^cti-doaof leve^ tii»d rt'si it^ieai toyouf &iri% We hiven r 
Dea^efk ii lAd wft wrote il< 



ADVENTURE 

• Ovef 200 places Id «ypi&f e m ttiss michine cocte flame using a^^nci^- ■ 
daia compressrion lec^pques 

• No tmvmm fi^mvinlv « you will rteed ikJL cunnirtg and a ser^e ol tH^nour 
aa yCHj «>x0ky# caves. rdre$t and castles 

• ^vadt ruH^ies^s pursutrs ar^ ovefcoiT>6 a f^cHsr 4?f oti^iBetes. 

• MuiTide w^ta (commands and sifigtff lener afedfevtaiiaris 

* * BOTH OAMES ON CASSETTE f On C9.95 or £5.9£ EACH • • 

THE CH ALLE^QC: £:200 €A&\ tor thfr first CO'r«Ct SOtulion to C>pEh ^am^f 
Mdn.y ai;nef [Ki£» Detaits w^h cisatile of send SAi 



£500 in PRIZES 



^i^^for your Spectrum 

the program 
forth© 
mat player! 



Masterchess 




The makers at ttmorfpin^tZXCh&ss have now 
produced the most advenfyrous and enjoyable 
chess program you can buy tor your Specirum 

Ten levels of p^ay + graphic display o^ board + can changfliidesor 
level m midgame + sei board to any position -i- scroiNng 
history o< moves + c opy d tsphe y 4 ntstory to ixm I e r a I a ny time 
+ can save game at ar^y potnt -4- disi^iays your moves and ihe 
computer's -¥ PLUS lournamerM-slyle Chew Clock on revefMf 

EIJIIT ONi t^¥ THE 1*011 FDitlFUl ONLY 
CI(£»H0IMiSAVA4Uii£ .^ ^j. 



48K0NLy 



* 



Games & add-ons 
lor your ZX81 

Spaci Invaden 

Ihe besi you can get. with 
ever hrtcreasir>Q mie ol play 

Irtttoit 

wiih seven bai angles to maKe 
It really d itf 4cy It 

Bombtr 

positiwpivaddK;tfcve 

ScFimbli 

the fastest arcade- type game 

Sarcertf's CaiUf 

takes you into a wond of 
magk^al adveniure 

u J5 tieh 

fVntiG ro' Full d^ettikf ol It^t Mikro^en r&iic^ p' prog^^m^ and acSd-Dfim. 
dVHi^h<ie irorn 4ocal sldcklatt Oif dtrect irom m^ ni4nutac[urtir$ cpieas^ miks 
-nequevPO s payflib<l9 la Mikro-Gflr^ amj add 40p poal L packjngi 



b:jj;u]i>^i: 



24 Agar Crescent Br&cKnell Berlca RG 1 ? 2BK 
Tel Bracknell (0344) 37317 



A/D Cfinvirter Biiinl 

Lets you connec! analogue 
joystK:Ks 10 the ZXSi digital 
mputs Suilabie lor many other 
applicahon^ easy to connect-' 
and it rmproves RAM pack 
siabiiityi 
OltLI £11,50 

Joystickt 

Conne<:t viaourA/O Board - 
make^yourZXBi a true 
pco^rammabte garner 
machine 
OHLTtS.SQEACH 

Hsiitembler/ManttDr 

An absolute musiA^en 
learnir>g macHsne code^ 
lels you enl e r a nd ru n your 
own code 
ONLYOJS 




so 
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On Your Marks 

ON YOUR MARKS is a suite of educational 

programs for children aged six to 10. 

written for the 16K ZX81, the programs aim 

to make the maximum use of the graphics 

capabilities of the computer 



pfobably the mo^t usual 
feature of this softw^r^ is that 
It is a series of pf ograms linked 
together uncJ loaded as one. it 
uses every available byte of 
the 16K memory to do this. 
Whv^ Th^ reason is that in a 
dassroom - where ii ha^ been 
well tested — the teacher 
loads the whole $uite before 
the class arrives. It takes rnore 
than six mmyies but that 
doesn't niatter. Once loaded 
The children can jump from oi\e 
'^game'' to another at the 
press of a key. Program 
sfileciion PS ffom a menu, error 
trapped so that only the 
correct numbers have any 
effect. 

One of the main critic: isms 
heard from teachers about 
''drilt" type computer 
programs is thai they are 
leering. CompittatutOr put a lot 
of emphasis on visual 
presentation The authors do 
r>ot claim great originality for 
the content sinc^ all 
educational programs at this 
levef comprise of setting 
questions and checking, 
whether the answers are right 
Of wrong. What is ctaiimed »& 
flair m presenting the material. 

Packaging 

The program once loaded 
begms to run automatically. It 
Sfarts With animated graphics 
which are great fun to watch 
and then goes into a menu 
selection page. Pressing key 
one takes you to the ffrst 
program available- Voy know 
vou have got the right program 
because each one annour^ces 
rtself by name using an 
animated nest of boxes with 
the title appearing at the 
centre 

Find the key 

The first program ]S FWD THE 
KEY. Its educational purpose is 
to help children become 
f&miiiBr with the keybaord The 
coFTiputer randomly selects 
from either alphabetic or 
numeric keys and asks the 



chiFd iw ^liiin^ one. Any key 
pressed other than the correct 
one has no effect When the 
correct one is pressed the chdd 
is told how many seconds it 
took them to find it After ten 
successful attempts the times 
achieved for each key is 
displayed and the child is given 
the choice of trying another 
batch Of returning to the menu. 



Frogs 



Two versions of FROGS are 
pi^ovided to test mental 
arithmetic at either multi- 
plication or addition. The 
program is a devetopment of 
one by Sob Maunder in his 
excellent The 2X81 
Companion'. The idea is that 
every correct answer results in 
a man jumping over stepping 
stones towards his goal — a 
store of gold coins which turns 
to frogs as ttme passes^ The 
thnll of this game is that tt is 
played agamst a clock 
counting down. In the 
enhanced version, messages 
are flashed on the screen to 
step up the pressure as t^me 
passes. When all the answers 
are correctly answered the 
user is told how weN they have 
done. On selectmg FROGS the 
chdd t$ asked if they need 
instructions. Since the story is 
an essential pafl of the 
enioymem ii has to be told well 
by the software. If required the 
instructions are scrolled up the 
screen letter by letter in a very 
fascinatfng dispay 

Shoot the number 

In a 3km liar way, shoot I he 
number has step by step 
in^tructiions to explain what is 
eKpeeied of the user. The 
game presents a target 
practice in whrch the targets 
are a set of numbers. AU the 
numbers are multiples of a 
number which appears on the 
butt of a moveable revolver 
Pressing any number wiJi fire 
the gun but the buNets are 
blanks unless the number 
pressed is the one which. 



muitiplied by ihe one on the 
gun, is ec^ual to the target. If 
the correct number is pressed 
and the posiuon of the gun is 
opposite the target, a hit is 
recorded- 

Completing the suite is a 
step -by step guide to addition 
m whtch a sum is broken down 
into tens and units and the 
principle of carrying over to the 
next column is carefuJIy 
demonstrated 

Anagram 

To balance the arithmetic, stde 
B of the cassette has a word 
game. Anagram is played at 
three levels of difficulty. The 
more difficult, the longer the 
words which have thetr letters 
mixed up. Two children can 
play against each other. One 
enters the word while the 
other js not looking. The 
computer then presents it m a 
jumbled up version. 
Alternatively the computer will 
select a word from a store m 
iis memory. If you give ui> just 
type "Heip" to get the 
answer. 

ON YOUR MARKS . is 
available from Computatutor, 

3 Thalia Close, Greenwich. 
SEIO 9NA priced C6.95. 

James walsh, our 
pint-sized 

education reviewer, 
the terror of his 
school in 

Loughton. takes a 
look in this issue 
at three 
educational 
packages, for the 
ZX81 and 
Spectrum. 

In this edttion I have been 
asked to look at three 
educational packages For the 
ZX81 and the Spectrum. The 
first one that ril look at is 
CALPACs new Spectrum 
-JUNlOft EDUCATION'* 



cassette which CI quoted 
^'contains eight attractive, 
easy-to-use programs for the 7 
to 1 1 age group, including 
l^athSp English. Junior Science 
and History. Colour graphics 
and sounds are used 
eKtensively'\ 

The other two packages m^ 
both for the ZX81 and are 
produced by ROSE 

CASSETTES. I use the word 
package intentionally, as both 
cassettes contain no less than 
6 fulf length programs. The 
two packages that I will look at 
shortly are: JUNIOR ENGLISH 
1 and G.C.E. ' O'^ level 
FRNECH. 

As I said earlier (if yoii were 
listening}, I would first fike to 
look at CALPAC's JUNIOR 
EDUCATIONAL cassette or the 
ZX Spectrum, so here 
goes: 

The cassette itself comes 
weit packaged with a specially 
prepared leaflet of teachers 
notes. Though they are brief, 
they do g^ve the teacher, 
parent or pupti for that matter, 
a reasonably good idea of what 
each program aims to do and 
hence whether they fit their 
requirements My only 
suggestion lis that some hints 
on loading could be included 
tor the uninitiated user. 

Drawing pictures 

The first program is called 
DRAW. The idea >s simply that 
you can guide a dot around the 
screen and draw pretty 
pictures with it^ It ie 
reasonably advanced as it 
allows you to control a number 
of funtions listed below: INK. 
PAPER. FLASH. BRIGHT, 
OVER. INVERSE. INVISIBLE. 
OM. OFF. SLOW. FAST. COPY 
and ENOUGH Though this 
program holds very tittle 
educational value as such, it is 
a very good way for a 
newcomer to find his or her 
way around the keyboard, and 
generally feel that they are in 
control. 

The second program is 
called 'HOMEOPHONES''. or 
in other words, words that 
sound the same but mean 
different things. You are given 
a sentence with a blank space 
and two or three alternative 
answers^ You then type in the 
answer that you think is right 
If you are correct then a 
graphtcaHy represented plant 
wilt grow and if you get to the 
end it will fEower. If however 
you are wrong it makes a 
rasberry noise and goe$ onto 
the next question Though the 
idea and application is good 
there m f>o variety, and I feel 
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that most kids of ths 
prospeciTive age- group would 
get bored with the same 
questions and only one speaaJ 
drawing m the end. Nej(t on 
the tape is "SUB", which is a 
basic sybtraction program. It 
deals with the subtraction of 
targer numbers from smaller 
numbers in a verv 
undefsiaiidable way- If you get 
a que^ion right then you get a 
ple&sent tone and the bridge 
gets a littJe longer. If you get it 
wrong then the program wilt 
carefully take you through the 
right way of doing it. At the 
end a tank will drive across the 
bridge and stop if it cannot get 
to the other side. A very 
thoughtfui addition is the 
facility to choose how the 
answer should be explained. 
depending upon the way in 
which the pupil has been 
taught so far. This is a 
reasonably good program, but 
it gets rather bonng after a 
while. 

Nature studies 

"FLOWER" is by far the best 
program on the cassette so far. 
tt first draws an accurate 
diagram of a typical flower and 
aJI its parts, it then goes on to 
tell you what they all do and 
how It also telts you where 
they all are and test you on 
their location, This program rs 
ideal for 2nd year 
sc ience/ bio iog y pre - ' ' Level 
course oandidates, as this is a 
mapr subject. 

We now flip the cassette 
ove^ and start looking at the 
second four programs. 

Tables 

The first progtam on side two 
is called, quite aptly. TABLES 
You are allowed to specify a 
particular table from 2 to 12, 
or if you prefer then a variety 
up to a specifi^ed tablep [3 to 
12). tt will then ask you 20 
questions H you get a 
question right then a bit nnore 
of your graphtc train <s drawn. 
If you get OF>e wrong you hear 
another raspberry tone ar^d the 
offending tabie is displayed. 
When you have finished your 
score IS displayed and your 
train is shown driving through 
the countryside. This pfogram 
IS very good, ideal for Junior 
school and lower secondary 
school pupils. 

Next we come to "COMP" 
^ an English comprehension 
program. A sentence is given 
with a b(ank and you have lo 
choose one of four words to fit 
in that space. The special 
value of thjs program is That it 



allows you to enter your own 
words and phrases. Again, if 
you get the answer right a bit 
more of the plant is drawn , and 
it you gel it wrong it. . . you 
guessed it, makes a raspberry 
noise. 

Chariots 

"ROMANS ■ is a simple 
question and answer program 
on Roman history. If you get 
enough questions righi the 
horse will gallop away with its 
chariot- Personally I found that 
this was reasonably advanced 
for a Junior school and so 
would be useful in Secondary 
schooi as well. 

The final program on this 
cassette is called SPELL". 
whfch IS quite naturalEy a 
spelling program. The 
difference being that you type 
in the words and clues so that 
pupils can be tasted. This way 
a large library of words can be 
built-up. 

In all this IS a good cassette 
There may be certatn programs 
that you will decide not to use. 
but this 4S mainly due to the 
incredible variety on this one 
cassette. I agree with the 
maximum age of 1 1 fOf the 
programs. e^tcept for 
FLOWERS and ROMANS. 
which may be usefyi m 
secondary schools. 

Overall Ratings: 7/10 for 
Quality: 8/10 for value. 

This cassette can be 
obtained for C5.50 from the 
address below: 

CALPAC Computer 

Software. 108 Hermitage 
Woods Crescent. St Johns, 
WOKiNG Surrey. GU21 lUF. 

This is definately a 
worthwhile cassette for any 
junior school teaching using a 
SPECTRUM in dass- 

Junior English 1 

Junior English is one of many 
educational packages from 
Rose Cassettes, These 
cassettes come quite well 
packaged, with loading hints 
on the anside of the cassette 
insert, but with very little 
information about the 
programs themselves. In 
computer circles it is not 
always necessary to include 
documentation, but for the 
product which Is not only 
aimed at the computer owner 
but also at the school 
enwifonrnent, I do feel that 
some introductory notes are 
helpful. CALPAC have done 
this Simply by including an A 4 
size sheet folded into an A 5 
leaflet with a couple of 
sentences on each program. 
One small touch which I did 



like about the Rose Cassettes 
loading hints, was that they 
inqtuded approximate loading 
times for each program. This 
gives the user some idea of 
how many cups of coffee he or 
she has got time to drink 
before starting work I 

Junior English is mude up of 
srx full 7K to 1 2K programs all 
of which are recorded once on 
the cassette. It may seem a 
better bet to record them 
twtce. but reliabihty is almost 
100%. 

Meanings 

The first two programs are 
called MEANINGS 1 and 2 
respectively. The idea is that a 
phrase or word is displayed at 
the top of the screen, and 
underneath are three possible 
meanings. Your job is to decide 
which is the correct meaning 
and then type \ ,2 or 3 The 
program holds a Iar9e stock of 
questions and answers so that 
you don't get the same 
questions on each RUN The 
on^y difference between 1 and 
2 is that 2 is slightly harder 
than 1, 

The next program is called 
PARTS OF SPEECH. The idea 
is that you fiJl in the blank with 
one of three words displayed. 

The first program on sid0 
two IS caJled PROVERBS. It 
holds 35 well known 
proverbs, such as: "A stitch in 
time saves nine''. It displays 
one at a trme but with a word 
missing so thai you have to 
comptete the proverb 1 
particularly liked this program 
because it gave a little variiety 
in a subject which even with 
the best teacher in the World, 
most people find tedi^ou£ after 
a while. 

Learning English 

We now come to "SIMILES", 
an aspect of English which is 
more popular (il that ts the 
fight wOrdt than most. This 
lime the program holds 40 weli 
known similes. The program 
itself follows a very similar 
formal to the rest, in that you 
have to fill The blank with one 
of the three possible answers. 

The final program is called 
"ANAGRAMS". What you 
have to do <s unscramble one 
of 50 si K letter words. If you 
cannot get the answer simply 
type 'Help' and the computer 
will display the first letter of 
the unscrambled word. 

One particularly nice part of 
each program \s the Jackpot' 
game which is played every 
time you answer a question. 
Though they are very basic, 



there is a different one on each 
program, A very important 
point when using a program in 
class IS its' 'uncrashobi]ity\ if 
you would pardon the 
expression. In other words, it 
is important that the computer 
checks every INPUT before it 
tries to digest it. This is very 
we El done, as at is almosi 
impossible to crash without 
hitting the 'BREAK' key. 

Overall this is a very well 
thought out program and well 
worth the eKpenditure of 
C4.50 (for those studymg 
English at Junior SchoolL 

This and various other 
educational packages are 
available from: ROSE 
CASSETTES. 148 Widney 
Lane, SoHhull, West Midlands, 
891 3LH. 

Rose cassettes: 

Summing it up 

Ian Marshall of Bramhope« 
Leeds, sent us this program, 
with the following comments; 

"Most of the teaching 
programs for simple maths 
seem to be of the type 1 3 t 
1 4 - 27. where the calculation 
must be done mentally^ tor 
with pencil and paperL and the 
answer entered in the 
sequence 'tens' followed by 
"units'- 

'In general, this is not the 
way a child is taught to add. 
and the facility to add th^ 
units' and then the tens and 
enter the answer in sequence 
would be desirable. 

"The foH owing program is 
very simple, but it follows 
what I believe is the desirable 
format and offers more 
sophisticated possibilities. ' ' 




The hBMdmfsff»ss of IA# CtrltOn 
Mn^ ^eiherfmfd frtfant^ ' And 
f^uisery schaof in f^/oftrngham^ 
says she heaves it is rmpCflsnM 
for hof pupi/s fo famffisrise 
tft^msefvos wtfh fschnoiogics^ 
cfwveiDpmenis ai an aarfy age. to 
sha 's fakan har ZX6 f ahrng to 
school Miss Johnson, shov¥n in 
ihw pfiotBgraph wirh tsn Presfon 
ai work on the compuTof. iayS 
the chf/dren usa if for 
nruftipficsiMtn and division, #ff^ 
for spaHrng gam&s. 

'Tha chMran p/a)f numb^ 
and spsifrng games, and s^s fhmt 
nsmas pn'ntad on tho scrooh. ^f is 
import ani thaf thvy know tfttfro if 
mors to computers than plt\f*ftg 
gmfnes "' f Photo cOiJffvsy of fh0 
NoftinghBin fvening PoSfJ 
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10 PRINT 



FOR 



«« 



Nhehe- 







CORRECT : - 39 
INCORRECT ; - 1 
PERCEffTRGE: - 9& 




pistil" 
pa L Le^ 

sepats- 

£ tanen 

S t i 9*a 

corolla 

ne c la ru 

fit atteni 



NOW svitch off gour tape 
rccorde r . 

Press ENTER to continue* 

cnLPnr 

Educational SGftvare- 



Picture plotter. 



C^ i^SS J J uarrer> 

Pre^B e for an explanation 
Press PNTER to continue 



20 

3S 
RLL 

4-0 
THE 

50 

■70 

90 

110 
1£0 
130 
200 



PfiliNT 
F-RINT 
IN R" 
PRINT 
SIMPL 
PRINT 
UNITS" 

ppirrr 

PRINT 
PAUSE 
POKE 

RRND 
LET P 
LET 5 
LET C 
LET q 
LET B 
LET C 
IF R ( 



"TRY THE SUH THRT FOL 

"FEU SECONDS . -THEYxRE 

"RDDITION SUMS - PUT 

'■ IN FIRST.. THEN THE 

■■OK'? RUflV VOU GO" 
300 
ieA3'7,35S 



-0 
= 

= INT 
= INT 
= R+B 
= 3 THEN PRINT RT 10.6,, 



1RNC>*191 +1 
iRNP»19) +1 



2 10 IF RvQ THEN PRINT AT 10, 5; H 
SS0 TF B<=Q THEN PRINT RT 11 ^e 



a30 
3S0 

30e 

310 
330 
321 
3 30 
3S5 
330 
34.0 
350 
TO 
360 



IF £,:B THEN PRINT 
PRINT mT 11.7,"+" 
PRINT AT 12,5, *'-- 
PRU5E i0E3 
POKE 164.37, 2SS 
<,ET D5=lNKev$ 



RT 1 1 , 5 .: P 







IF INKEY*=CHR* 113 THEN GOT 



LET D=URL D* 
PRINT RT i3,6,, D 

IF C' = C THEN GOTO 2Q00 
PRINT RT 13, S; ■'DON'T FORGET 

PRINT RT 14.,3,"RNY •'TENS^- 



THEN GOT 



4.00 PRUSE 1QE3 

4.10 POKE ltoit37^.. 2SS 

4-20 LET e* = INKEV* 

4-25 IF INKEY* = CHR* 113 
O 4.00 

4.30 LFT e=UfiL E* 

4.4.0 PRINT RT 13^S;E 

4.S0 PRINT RT 13,3;- 



4-60 PRINT RT 14. S;" 

S00 IF I>=C THEN GOTO 2000 

510 IF C=D+*E*10J THEN GOTO 



eok) 



flN& C < yO*^t &+ 1^ 1 TH^ 



13 S" ' 

1*"!6"; '-ANOTHE 



GO 



90 
600 



S20 IF C < > O 
N GOTO S000 
aOO© PRINT RT 
a© 10 PRINT RT 

(V^NJ " 
^0IS PPiiJSE 1000Cr 
2015 POKE 154.37.255 
2030 IF INKEY$ = '-Y" THEN GOTO 
2030 IF INKEY$s::"K" THEN GOTO 

5000 PRINT RT 13. a, "OH DERR 

3" 

S010 PRINT RT 1A,8;"LET*'S TRY TH 

E SRME " 

5020 PRINT RT 15, S. "SUM RGRIN" 

5030 PRUSE 130 

5035 CLS 

504.O PRINT RT 13,5;"* 

5050 GOTO 200 

6000 CLS 

6005 PRINT RT 9, 10; "OK HRTHEMRTI 

C IRN" 

6010 PRINT AT 10jilO;"SO LONG FOR 

Noy- 

O02O STOP 

4050 SRUE "MRTl 

^06© GOTO 10 
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DIY 



Adding a 

tape 
counter 



it can be dif f icurt to find 
programs on cassette 
when you have a 
number of them on the 
same cassette, and no 
tape counter on your 
recorder. Nick Pearce 
took the D.I.Y. approach 
to the problem. 




on a shoestring 

Computer hobbyists who. li^ke I 
have TO, operate on a 
stioe sting budget, might be 
inteFesced to read about a tape 
counter I adapted to fit my old 
^ilips cassette recorclar. In 
common with other ZX 81 
users, I find that only good 
quality audio cassettes g^ve 
torrsistemiy good LOAD/SAVE 
r«suhs and in the interests of 
economy 1 save te-n or so 
programs each side which 
m*kes a tape counter an 
essential piece of equipment. 
Some makes of recorder, 
deluding my Phfiips. do noT 



have this facility as standard. 
My sample adaptation should 
fit most recqrder$. 

It is basically a counter for a 
tape recorder which ( 
purchased from Scoops' 
I90pt and which hs adapted to 
be operated by the drive o1 the 
cassette recorder. The only 
permanent modihcaiion I made 
to the cassette recorder is a 
W -inch diameter hole cut in the 
lid. 

The tap« counter is mourned 
on a block of wood and rests 
on the lid of the cassette 
recorder. A piece of rubber 
tube fixed to the counter drive 
pudy p^ss^s through ihe hole 
in the lid to make contact with 



the cassette dnve below. The 
tube is flCKibJe rufaber, 8mm 
outside diameter, 5mm inside 
diameter^ and must be a tube 
and not solid since it must bear 
on the annuJus which dnves 
the cassette and not on the 
central siaiionary stem. I used 
araldite' to connaci the tube 
to the pulley of the counier, 
and a little care is needed to 
ensufe that a is Ifxed centraFly, 
although the rubber tube will 
take up small eccantricities^ 

Getting triclcy 

The only tricky pan of the 
operation is to make sure the 
fubber makes contact with the 



cassette drive with just the 
right amount of pressure - too 
much and friction would slow 
the cassette down. I did this by 
making the tube about Vm inch 
loo ^ong and ih^n glumg thm 
rubber p^de on tha underside 
of the wooden block untiJ I got 
the pressure right. 

I find [his adaptation a great 
help for locating programs on 
cassette. It does not affect the 
operation of the rec order; 
programs I SAVED before 
making it. LOAD successfully 
with It in position. Cheap too, 
90p and half an hours work 
instead of buying a new 
cassette recorder with a built 
in tape counter^ 
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SOFTWARE 



DAZZLING DISPLAYS 



Richard Wright shares a machine 

code routine to clear the zx 81 

screen of any character you specify, 

and Paul Holmes shows us just how 

exciting the output of the Spectrum 

can be. 



Clearing a Character 

The foDox^ing short machme 
code routine clears the screen of 
arty occurrerice of a character 
vou specify. 

You speclfv the character bv 
poking address 1 6507 with its 
character code. 

e-Q' for a C sign vou wcHifd enter 
as a dhrect command POKE 
16507,12. 

To enter the machine code 
enter the folJowirvg program: 



1 

10 
20 
30 

40 

50 



60 
70 
80 



REMI 33 Characters) 
LETX^ 1651 4 
LETA&E"" 
IF A& = " "THEN IN- 
PUT AS 

If A* = "S-THEN 
STOP 

POKE X,1 6 'CODE 
A$+COOE 
AS(2i-476 
LETX = X + 'l 
LETAS-A$(3T0> 
GOTO 30 



MNEMONIC 

LDB.22 

LDA.(16507) 

LDD,A 

LD HLIDFILE) 

DEC HL 

INC Hi 

LDA.IHU 

CPD 

JRZ.6 

CP 11 8 

JR2,7 

JR, - 1 1 

LOA.O 

LD{HLLA 

JR.- 16 

DECB 

LD A,8 

CPO 

flETZ 

JR. -23 



HEX CODE 

06 16 

3A7B40 

57 

2AOC40 



Enter the codes 
UJT<lGf th« 'HEX \ 
CODE' column. 
The routine is 
called RAND USR 
^6514. 



as 

76 

BA 

28 06 

FE76 

28 07 

18F5 

3EO0 

77 

18 FO 

05 

76 

FEOO 

CB 

18 E9 
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These programs will keep your 
Spectrum happy for Hours at a time, in 
the first one, Test Card, the coarse 
checked pattern in line 150 should be 
entered as graphic *b'^ and the fine 
checked pattern on either side is 
graphic 'a', in the second program, 
Graphics Allve-oh, just enter the 
program — and stand Isack and watch. 



15^ 
DER 0* r-L3 

5« PLOT 139,,P^' Cffifkli a.A' 

4.B NEXT i 

5« PflUSf: 4i!i0 

55 PhIPFR 3: OUER i 

57 FOR J=& TD a 



P. DP 



'n 



60 
70 

90 
100 
110 
130 

en 7 
130 
IdCi 
370 

LS 
280 
290 
300 
^3,0 

330 
340 
350 
360 
370 

LS 
3e0 
t390 
400 
410 

6 
4^0 

430 
440 



FOR i ^0 TO 25S STEP 3 

PLOT 0.S^: DRAU j, 179 

NEXT i 

FOR 3 sa7S TO « STEP -IS 

PLOT 0,0: DR>^(J SSS^i 

NEXT i 

IF J xO THEN PflUSe aSS0: &ORr 

PRPeft 7- INK 4. CLS 
NEXT J 
PPUSE 4O0 
BORDER e- f^nPER ».■ IMK 4: C 



7 TD 33 
,37; DRRU 



FOR i =-3 

PLOT 127 

PLOT 12 7,37. T'RRy 

NEXT i 

FOR i =-127 TO 126 

PLOT 12 7,37: DRRU 

PLOT 127,37: DR«fJ 

NEXT i 

PR USE 8«0 



-127, i 
123, i 



.-«7 



pi^pER e 



XHK 



BORDER 6 



FOR i =e TO i71 STEP 2 
PLOT" e,i . DR^W i f~i f-f^IyS 
PLOT 2«S,i : rrR«fi;f -J ,~i ,^X.rZ: 
PLOT i ,175r DRHU -i ^-J , -PX-* 

PLOT 255^175-1; 0Rj?EJ *i^i,- 

NEXT i 

GO TO 440 



TfeSl CSTii-- 



30 FOR i s0 TO 7 

*0 POKE USR "C"*J,1 

50 NEXT i 

60 FOR i =0 TO 4 STEP 4 

65 POKE USR "fc"*i ^BIW 11C1011 

&s POKE u»n "fc"+i+a,ejN ai00JA 

POKE U&R '^b" + i -^e^eiN 1 1««»J1 



70 
71 

00 
80 
90 

100 



POKE USR "b" + i43^eJN 118^01:1 



NEXT i 

FOR i s0 TO 6 STEP 2 
POKE USR "a"+i ,&IN 01010191 
POKE USR "a"+i+l,&IN 10101«10 
110 NEXT J 

XNK 7: BOROER 0: PBPER «,■ C 



120 
LS 

130 
140 
150 



160 

170 

205 

310 

212 
0, 167 

215 IF 
0^ 167 

SS0 NEXT 



FOR J *1 TO 7 
FOR J si TO 3 
PRJHT TfiR 3; SRXGMT 0; 
XNK 7; BRXGHT JNT 

; INK i i ecroHr 



N«rXT i 




INK 



NEXT J 

INK 7 

FOR i =0 TO ©2 STEP ^ 

PLOT i ,8 

ir i i^^ THCH DRR1J BRIOHT 



a; 



i >33 THEN DRfly BRIGHT 0; 



230 FOR i ^222 
S4e PLOT i ,3. 



67 
250 
260 
270 

3,0 
280 



TO 25* STSP 2 
ORRU BRI&HT 1 ; , 1 



NEXT i 

FOR J ss» TO 

PLOT 192, j 



J 74. "STEP 2 



NEXT i 
29© PRINT AT ;2l , 0; "©i" t Nctr jNo f J 

G 1 2G fG }Brt lLir> Kf£S" 
300 PftUSE laee, BORDER 7c P«tJ*E 
1200: BOI^DER 0; &0 TO 300 

9090 6TOP 

9999 PAPER 7: XNK 1: BRIGHT 0: S 

ORDER 7 
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Doni Jet its s^e fod yoLi. 

t anything New6f an ts like ihs 
Tardis. 

It nnay tocik srroll on the outade/but 
inside ther e"s an awful tot gang on. 

B's ^l the kind of features youd 
expect from one of the really big business 
micios. bul at a price d £269 95 
ridydiTg VAT A wont grve you any 
steepless nigWs- 

Howevef. tel the facts speak lor 



>tou g et what voy donl oav tof. 

fNtewSiain comes with 24K ROM 
and 32K RAM most cofnpetrtof s expect 
you to make do wrth 16K RAM. 

What s more you can expand all the 
way up to 2 Mbytes, a fsgure I hat wouldn't 
look out of plaGeon a machine c<:sting ten 
times as much. 

WfeVe also QFven you the choce of 
256. 320. 512 and 640 X 250 screen 
resof utkjn, whereas most only dter a 



Big enou g h for your bii^ntess. 

AJt tKXigh NewBf arn is as easy as 
ABC to use (and child's play to team to use) 
thisdoesnl mean tt s a toy. 

Far from ft 

ft con^s wrih ENHANCED ANSI 
BASIC, which should give you plenly to gel 
youf teeth mlo. 

And il II also take CPflM* so it spedks 
the same language as all the big business 
nucf OS, and feeJs perfeclty at home with | 
Iheif snttwafe * 



NO OTHER MICRO 
HAS THIS MUCH 

POWER 
IN THIS MUCH 




FORTHISMU^ 

MQNE¥>^ 





So as a business madiine rt i eally 
comes into its own 

The vKieo allows 40 or 80 thai adef s 
(» line wrth 25 Of 30 tines per page, 
grwing a very professional 3000 or 2400 
characters d^spSay in all on TV and/or 
monf|{>r Ar>d the keytx>ajd is f unsized so 
even if you re all f ingef s and thumbs you'll 
=^^11 be able to eel to grips with NewBrains 
-i jellenl ailing caipebilrties. 

When i1 CQmB% tO buSJness gr apfics. 
frw^s couWn t be easier Wfth s<rflware 
capatw1rt*es mat can handte graphs, charls 
and computef drawing s youll soon be 
up to things that used to be stnctfy for the 
big league. 

Answers a p ro wing need. 

Although NewBra^n. with rts optional 
^^ftoafd display, is a truty poftabte nmcro. 
'■ iit doesnl stop rt becoming ihe basts of a 
very powerful system 

The Stof e Expansion Mcxiutes come 
'■ L-ackages containing 64K, ^28K. 256K 

il2K of RAM. So, hOC3*c upfour Ol 
. ^ 512K modutes to youf machMrie and 
-myt got 2 Mbytes to ptey wrih. Anolitef 
■jaiuf8 thalli come as a surprise are the 
two onboard V24 1 



mtedac^ 



Wrtht 



m allows you lo run up to 32 
iines at once, all on the same 
iF^erais. saving you a fortune on extras 
The range of per tp^er als on off ef 
fdutiB dot main X and daisy wheel pnnier& 
^* 12* and 24' nronilofs pius 5'// flqppy 
: .k drives (100 Kbytes and 1 Mbyte) and 
' ' Winchestef drive (6-18 Mbytes). 
As we sa id. this isnl a lo/^ 
It ctoesnt stophefe. 
I Hef e are a couple of erfras that 
1-serve a sfeciel mentCTi. 

The f irsl. the Battery Module, means 
J wont be tied to a 13 amp socket. And 
en more impoftantly, it means you donl 
i-e (0 worry about mains ttucluations 
eaking havoc wrth yoi^ programs 

The ROM buHer module gves you a 
HrvT^ ni another sort 

! : jCMTi to exparxl in a big way It 
'■^s you addil ional ROM stots. for system 
twafe upgrades such as the Z80 
semcte* and COMAL 2 additional V24 
Is. anaioQue ports and paratlei ports 
From now on the Sky's the firnit 
Softwafg thpt V hard tq t>eat, 
A tot of features you'd expect to find 
soHware are actually buin into 
ivSrain so you don't r^eed to wony abcxjf 
een edit ing.mialhs, BASIC and graphics. 
However, if you re teeling practical 
^^j can ahrt^ys tackle househdd manage- 
rni. statistics and educafeonai packages 
d because NewBrakn isn t all work and 
play, there's the usual f ange of mind- 
. ':<idBTg games to white away spaf e time. 
Vteatenomonalima. 
To get hofcJ of ^s^ewBraln you need go 
. furtte' than the coupon at thie bottom of 
t«page 

Wrth your order w^i II include ^ nerty 
*^fydion manual so you'll know.wt>ef e 
stait, and a list of penpherats, ex,pansion 
xlutes, and software so you'll know 



■i>rj t--^ /■■i-^', rtf^w* 



?mvlittfDgM 



1^ 



. ewk. «j j^'ti 



OMI Trust Fund 



Inctmm 

Out liys 



mtmrx 




io» 1 o m zoB 



liichniee s 

Thef^ *^"^ '-•■^•^' '^■•'"'^'^' 

eer ifK. M^oing yt-.M 

syppi 3sy««pafkSton 

forusev^ritneCFiM opetalingsysierTi^arid 
Urn addition of 5 v- nesobieano W^^^ -^^-^ "^^^^ 
12 fffwn ptosphoi protessiona 
monJAor. 80 cps proTessionak qu^i^^ jy i tt :di] ■ ^ 
pmiiir vvM»i 1^ addressable grap^ 
ZBOA CPU and CCF420M mfXil/ompul 

2Mb; 

Qaracser x 2&O0 Ines. 256, 320 b\2. 64C 
RxelsExparBiQnpQrLV24Bi'd«ediciinalPwri . 
V24 Pnrt^f Rxi le-crtaractftf^ i^.r;Tv ^AQ a^^) 

Serf iwa r« ; Balanced a^ 
Indepsfxtent Operrting Sy^^^- ■ ' - 

(Sihtm%l MuRi ^ge Saeen Edit: j 

Commsndsl hWts (10 S)(piAc3m Fi^ui^si 
Graphcs (Absdule & l^ltfve Ptoiti^ 
I Drawing Shailng, 20 EngtehLar^guage 
Commands)- 

New&an 

Gafidy Business Systems Ud . Gfundy House. 

54Drri$r$m Roact Taddtrigion TW11 aTD 



' To ^4ewBra^n OrundySL 



I 



^ 



NslThg. 



I 
I 
I 
t 
t 






Address, 



POSvQOd^...^.^.^ 



NEWBRAIN 



ZX80 PROGRAMS 



ZX80 

fights 
back 



ZX80 

fights 
bacic 



Ian Turtle has 
contributed two fine 
ZX80 programs, which 
prove YOU can still do a 
lot with the pilot of the 
Sinclair fleet. The third 
great ZX80 program 
comes from Andrew 
Haslam. 



Klinaon capture 

A KJingon ship is hiding behind 
one of 1 00 stars. You must try 
and trap the Klingon by shooting 
the eight surrounding squares, 
witHo<jt hitting the Kiingon. He 
must be taken alive. 

The disptay tells vcitJ where 
the Klingor^ was one nnove ago- 
This mav or may not be his pre- 
sent position, as he couki have 
moved. 

The Kiingon decides to move 
ini one of njne wavs- He rr^ay 



Kiingon Capture Listing 



10 OlMAigS) 

20 LET B = RNDf 101-1 

30 LETC-RNDllOl- 1 




move to •■ eight sur- 

roundir>g l, t ne may 

stop still. The probabilities of 
these actions are equal If the 
square it wishes to move to is 
clear, than it will move there, 
and the square it vacates wiii be 
shown as the 'last position* on 
the display. 

If the square it wishes to 
move to has already been 
blasted away, it will remain in 
the same square. 

When shooting, enter the 
horriontal co-ordinate, followed 
by the vertical one. 



40 
50 
60 
70 
60 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 

340 
350 
360 
370 
380 
390 
400 



LETA(B'l0 + C(-2 

FOR G = 1 TO 20 

PRINT "£•": 

FOR I = TO 9 

PR3NT I; 

NEXT I 

PRfNT 

F0« I ^ TO 9 

PRiNT I; 

FOR J = 0T0 9 

PfilNTCHR$[20-7*(A(riO + J) = 1H: 

NEXT J 

PRINT 

NEXT 

PRIMT "LAST P0Si";C;".";B 

LETD=RNDi3)-2 + B 

LtT D O* |0>9)-(D<0J 

LET E-RNDi3J-2 + C 

LETE = E + iE>9)-(E<0| 

IF AID • 1 + EJ = 1 THEN GOTO 260 

LETB = D 

LETC-E 

PRINT "SHOT?" 

INPUT N 

INPUT M 

IF M = B AND N =^ C THEN GOTO 440 

LETA1M'10 + N)= 1 

FOR I = " 1 TO T 

F0RJ*-1T0 1 

IF B + KO OR B 4 l>9 OR C + J<0 OR C + J<9 I = AND 

J - O THEN GOTO 360 

lFA((B + t)*10 + C + JJ=l THEN GOTO 360 

GOTO 400 

NEXT J 

NEXT I 

PRINT "YOU WIN" 

STOP 

CLS 
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410 NEXTG 

420 PRINT YOU LOSE" 

430 STOP 

440 PRINT DUMMY-YOU SHOT IHi. KLINGON' 

450 STOP 






snooker 

*his gamfi ot snoDk«f is a fsA^o 
J dver game For those un 
^^miliar with snooker, we'h ex 
ptaen. The game consisis of f>oi 
fng the balls. At ihe start of 
tach break, yQu irv and poi b 
red. If successful you gain one 
pomt, and the ngh! to aim at poi 
rtrtga colour", i.e. priori red bell. 

If you ere succe&^fyl again, 
youis gaif^ tJie niLnnl>er of points 
the baH is worth. Once you've 
potted a 'colour', you must try 
lor a red again and so on. This 
cen[iriues until yoLj fail to pot a 
baM, and the play then passes to 
your opponent. 

The point values for the balls 

V^ iS follOV^S: 



V If I low 

3 green 

4 brown 

5 " blue 

6 - pink 

7 - black 

Snooker Listing 



It is good policy to try and sink 
the higher value ball^ after each 
r#?d. if you can. 

FOUlS 

Before anv shot, a table is 
displayed, giving the ball 
number and the chance of pot- 
Ung it^ frdm one to ten llhat is. 
impossible to fdirfy easy) ft any 
ball ha^ been previously potted, 
then dp will be shown against it, 

Trying to pot an already pot- 
led baH will resuFl in a FOUL be 
ing calledn and four points will be 
given to your opponent. 

Once a red has been potted, a 
similar table wilf beg^iven for the 
other colours. Vou'Tl see that it 
becomes easier to continue with 
a break once the first bait has 
been potted. 

When all the reds have been 
cleared, and a colour has b«en 
taken With the last red, the col- 
ours must be taken in the order 
2. 3. 4. 5, 6. and 7 (that is. 
yellow, green, brown, blue, pink 
and black K If they are takers out 
of order, a FOUL is called. 



10 LET2- -1 

20 LETW-0 

30 LETV-2 

40 LETX = 

50 L£TV = 

60 DiMSni 

70 0IMCi7| 

80 DiMRnS} 

90 LETZ-2+1 
100 IFZ>1 THEN LET Z 
110 LETB-0 
120 GOSUB650 
130 IFX= 15 THEN LET Y-1 
140 IF y - 1 THEN GOTO 390 
150 PRINT "REDS" 
160 FORI= 1 TO 15 
170 PRINT Ij *■ ■': 

180 IF RIO = - 1 THEN GOTO 220 
190 LETRIO^RNOdOl 
200 PRINT R{l) 
210 GOTO 230 
720 PRINT "P" 
2:^0 NEXT I 
240 PR f NT POTT?" 
250 INPUT P 

260 IF NOT R(PI ^ ^ 1 THEN GOTO 320 
270 PRtNT'FOUL" 

380 LET SliZ = 1 J + 1 1= SdZ ^ 1 ) + 1 1 + 4 
290 INPUT A » 
300 CLS 
310 GOTO 90 
320 IFRNDjR(P)|>2 
330 PRINT "MfSS" 
340 GOTO 290 
3S0 LETS(Z|=SIZJ+1 
360 LET B = B + 1 
370 LETX = K+1 
380 LET RfPj - - 1 



3*(B-0I THEN GOTO 350 



390 GOSU8 650 

400 PRINT "COL* 

410 F0RI = ZT0 7 

420 PRINT I:' "; 

430 IF C(ll - - 1 THEN GOTO 470 

440 LETCfll-10-l + RND(lt 

450 PRINT C(I1 

460 GOTO 480 

470 PRINT -P" 

480 NEXT I 

490 PRINT POTT?" 

500 INPUT P 

510 IFC<PI- -1 THENGOT0270 

515 IFY-1 ANONOTP- VTHENGOT0270 

S20 IF NOT RNDlGPt) 1 THEN GOTO 330 

530 LETSiZl-SlZ)*p 

540 L6TB-8-P 

5 50 IF NOT Y - 1 THEN GOTO 590 
560 LETW^Wtl 

570 LET CtPI = - 1 

580 LETV-V^^I 

590 IF W - 6 THEN GOTO 650 

600 GOTO 1 20 

650 CLS 

660 PRINT •*SCORei";S(0);"-";S(l) 

6 70 PRINT 'PLAYER -" ;Z + 1 : ' 'A8RE AKJf';e 
680 RETURN 



Golf 

Eleven year -old Andrew 
Ha slam, from RushalL WalsalL 
has contributed thas golf pro- 
gram, which tells you which 
hole vtiu're on, and how well 
you're doing. It ends with some 
'advice' to make v<^li a better 
golfer. 

coif Listing 

20 PRINT. 'GOLF" 

30 PRINT. ■'--*" 

40 F0RI = IT0 5 

50 PRINT 

60 NEXT I 

70 LETK-0 

80 LETK K + l 

90 PR^NT YOU ARE ON HOLE' ;K 
100 LETZ-RN0(5) 
no PRINT 'THE BALL (5": 
1 20 IF Z = 1 THEN PRINT "IN THE HOLE" 
1 30 IF Z - 2 THEN PRINT 'ON THE GREEN" 
1 40 IF Z ^ 3 THEN PRINT 'IN THE ROUGH" 
1 50 IF Z - 4 THEN PRINT 'BEHIND A TREE" 
1 60 IF 2 = S THEN PRINT 'ON TOP OF A TREE" 
1 70 IF Z - 1 THEN LET S - 1 
180 IF Z - 2 THEN LET S = 2 
190 IFZ-3THENLETS=3 
200 IF Z = 4 THEN LET S = 4 
210 IFZ = 5THENLETS = 5 
220 INPUT A$ 
230 IF AS = *'S" THEN STOP 
240 CLS 

2S0 IF K -9 THEN GOTO 270 
260 GOTO 80 

270 PRtNT "YOU HAVE FINISHED" 
280 LETD = Sx9 
290 PRINT "YOU HA VE";D 

300 IF 0<10 THEN PRINT "SEE YOU AT GLENEAGLES" 
310 IF D >20 THEN PRINT 'SELL YOUR CLUBS ' 
320 IF D>9 AND D<21 THEN PRINT "KEEP ON TRYING" 
330 PRINT 'AGAIN?" 
340 INPUT A$ 

350 IF A$- "YES" THEN GOTO 10 
360 STOP 
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Sinclair ZX SpectI 



16Kor48KRAM... 
full-size moving- 
key keyboard... 
colour and sound... 
high-resolution 
graphics... 

From only 

£125! 



First, there was the world -beating 
Sin Clair 2XB0, The first persDnal computer 
for under £100. 

Then, the ZXSl With up to t6K RAM 
available, and the ZX Printer Giving more 
power and more flexibility Together, 
they've sold over 500.000 so far, to make 
Sinciair world leaders in persona) 
computing And the 2X81 remains the 
ideal low- cost introduction to computing 

Nowthera^s the ZX Speqtruml With 
up to 48Kof RAM. A fglhsize moving key 
keyboard. Vivid colour and sound High- 
resolution graphics. And a low price that's 
yn rivalled, 

Professional power- 
personal computer price! 

The ZX Spectrum incorporates all 
the proven features of the ZX81. But rts 
new 16K BASIC ROM dramatically 
increases your computing power. 

You have access to a range of 8 
colours for foreground, background and 
border, together with a sound generator 
and high-resolution graphics. 

You have the facility to support 
separate data files 

Yoti have a choice of storage eapa- 
cities (governed by the amount of RAM). 
16K of RAM (which you cmr\ uprate later 
to 48K of RAM) or a massive 48K of RAM. 

Ylet the price of the Spectrum 16K 
is an amazing £1251 Even the popular 
48K version costs only £175! 

You may decide to begin with the 
16K version If so, yoy can still return it later 
for an upgrade The cost? Around £60 




Ready to use today, 
easy to expand tomorrow 

Your ZX Spectrum comes with a mains 
adaptor and all the necessary leads to 
connect to most cassette recorders 
and TVs (colour or black and white). 

Employing SincEair BASIC (now used 
in over SOOpOQO computers worldwide) 
theZX Spectrum comes complete with 
two manuals which together represent a 
detailed course in BASIC programming 
Whether you Ye a beginner or a competent 
programmer, you'll find them both of im- 
mense help Depending on your computer 
expenence, you' I! quickiy be moving 
into the colourful world of ZX Spectrum 
prof essio na lie vel comp titi ng. 

There's no need to stop there. The 
ZX Printer- available now- is fully 
compatible with the ZX Spectrum And 
later this year there will be Microdnves (or 
massive amounts of extra on iine storage, 
plus an RS232 / network interface board. 




Key features of the 
Sinclair ZX Spectrum 

• Full colour -dcQlOui^ eact^ for 
foreground, background and border, 
plus flashing and bnghtness-intensiftf 
control. 

• Sound - BEEP command with vanabi* 
pitch and duration. 

• Massive RAM - 16K or 4&HL 

• Fufhsiie moving key keyboard - alt 
keys at nonrkal typewriter pitch, with 
repeat facility on each key. 

• High-resolution -256 dots 
horizontally x 192 vartically. each 
individualiy addressable for true high*^ 
resolution graphics 

• ASCII charade r s e t - wi ih u pper- and 
lower -case characters . 

• Teletext-compatible-user software 
can generate 40 chamcters per line 
brother settings. 

• High speed LOAD & SAVE - t6K In 1O0 ] 
seconds via cassette, with VER(R'& 
MERGE for programs and separatt 
data flies. 

• Sinclair 16K extended B ASIC- 
incorporating unique 'one -touch' 
keyword entry; syntax check, shd 
report codes. 
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EX Spectrum software on 
assettes -available now 

I The first 21 software casaettes are 
w available directly from Sinclair 
^yced by ICL and Psion, subjects 
I'dude games, education, and business/ 
ousehdd managemer>t Galactic 
^fmton Flight Si m Ufa t ton Chess . . 
*tOfy. Inventions .VU-CALC.VU'3D 

17 programs in all. There's something 
5f every one. and they all make full use 

ihe Spectrum's colour, sound and 
UJftics capabilities. YouMl receive a 

tailed catalogue with your Spectrum, 

ftS232 /network 
ntertace board 

This mterf ace. available later this 
m. will enable you lo connect your 
SSp€Ctrurrs to a whole host of prifilers, 
»minaSs and other computers 

The potential is enormous And the 
RDnishingly low pnce of only £20 is 
m\b\B only because the operating 

ems are already designed into the 



z 



sin^ 



ificlair Research Ltd. Stanhope Road, 
ambertoy, Sun^ey GU1 5 3PS. 
i:Camberley (0276) 6BS311. 



TheZX Printer- 
available now 

Designed exclusively for u^e with the 
Sinclair ZX range of computers, the 
printer offers ZX Spectrum owners the full 
ASCII character set - including lower-case 
characters and high -resolution graphics. 

A special feature is COPY which 
prints oul exactly what is on the whole TV 
screen without the need for further 
instructions Printing speed is SO charac- 
ters per second, with 32 characters 
per line and 9 lines per vertical inch. 

The ZX Printer connects to the rear of 
your ZX Spectrum A roll of paper (65tt 
long and 4in wide) is supplied, along with 
full instructions Further supplies of paper 
are available in packs of five rolls 



The ZX Microdrive- 
coming soon 

The new Microdrives. designed 
especially for the ZX Spectrum, are set to 
change the face of personal computing 

Each Microdrive is capable of holding 
up to 100K bytes using a sirigle inter- 
changeable microfloppy 

The transfer rate is 1 6K bytes per 
second, with average access time of 35 
seconds And you II be able to connect up 
to BZX Microdrive^ toyourZX Spectrum. 

All the BASIC commands required for 
the Microdnves are included on the 
Spectnjm. 

A remarkable breakthrough at a 
remarkable price The Mcrodrives are 
available later this year, for around £50. 





How to order yourZX Spectrum 



BY PHONE - Access, Bardaycarri or 
Tnjstcard holders can call 01-200 0200 for 
personal attention 24 hours a day^ every 
day BY FREEPOST-use the no-stamp 
needed coupon below. You can pay by 
cheque, postal order, Barclaycard, 



Access or Trust card^ 

EITHER WAY- please allow up to 28 
days for delivery. And theres a 14 -day 
money -back option, of course VW& want 
you to be satisfied beyond doubt -and we 
have no doubt that you will be. 



To: Sinclair Research. FREEPOST, Cambwrtey. Surrey, GUIS 3BR. 


Ordw 


Qty Item 


Code 


Item Price 
£ 


Total 

£ 


SirvclairZXSp«ctruni-16K RAM vefSNin 


100 


125,00 




SiTClaif ZX Spectrum -ASK RAM version 


101 


175,00 




Sinclair ZX Printer 


27 


S0.95 




Printer papef(packot5rolfs) 


16 


ii.ds 




Po^age and paciting: orders under £100 


28 


295 




orders over £100 


29 


4.95 





Tblal£_ 

PS ease tick if you require a VAT receiptD 

*i enclose a cheque/postal order payable to Sinclair Research Ltd for £ 

*Please charge to my Access/Barciaycard/Truslcard account no. 

*Rea3e delete/coinptete g | | | | | | | | | | | | j 

as applicable 

[Sifnatu re 



I I I 



PLEASE PRINT 
jName: Mr/Mrs/M iss j 



> I I I I I I I 1 I i I I M M I I 



[Address | | j_ | | | | | j | | I I I I I t t I I 1 I I I 

I I i i I 1 1 I I I I I I I I ! t I I I I I 

I » I I * I 1 I I f I I r I I 1 I f iiMCiiii 

FREE POST - no 9t« mp n«etf«<j . Prices appf y to UK only. Ex port pric ofi on ippllcatton. I 



SOFTWARE 



Entering niachine cod« using 
tedious ^nd stow BASIC loaders 
is tiresome, and you're likely to 
gtan looking for something lo 
lend s hand. Hefe am The \&m$i 
machine code monitors for the 
Spectrum. 

Disassemble 
Function 

Ofie thing which everv ediiof 
needs is a disassemble option. 
With this the user can check t?iat 
all the code He entered was ac- 
tually the code he wanted to 
enter; and t>y disassembUng his 
program he tan check it against 
his ofigsnal (tstmg, All three of 
the editors reviewed had ttiis 
facilrtv. some perfomrved it in a 
mofe useful manner by caJcu- 
lating the addresses fur relative 
jumps, Soth ZX BUG and SPEC- 
TRUM Monitor yse '2' to access 
the disassemble fusion. One 
po^nt aboyt ihe ZX BUG thai 
was annoying was that to get a 
printef copy of the disassemWy 
you had to exit {using 'X') then 
lYpe COPY". This mesni !hat 
the X command got eopiad as 
welL causing a break if a tong 
listing is needed ^ TM SPEC- 
TRUM Monitor poiitety asks 
PRINTER?' rn a similar rviannef 
to the 'SCROLL?' message usfld 
in BASIC 

Instructions 

The best manual by tar was for 
the SPECTRUM Monitor by Pic^ 
turesque^ ti was pleasantly writ- 
ten and very thoroijgh, the sort 
o1 quality one exF>ecis when 
buying a comple^^ pack^g^ like 
thi$. By contrast the instriict ions 
for Artie's ZX BUG were 
squashed onto the back of the 
cassette mlay. For the exper 
ienced user this is just about ac- 
ceptable but for a newcomer to 
machine code this could ieave 
them bafUfld. The commands on 
ell three are accessed by a sinrgle 
keypress, SPDE ateo has an op- 
tionat menu to refer to which can 
be summoned to the screen at 
any lime. The instructions for 
SPDE are contained in the pfO- 
gram arrd give details of the pro- 
gram's operation and how to 
use it.. 

Both ZX BUG and SPECTRUM 
Monitor, on foading, relocate 
themselves above R A M T P a nd 
do not depend on a BASIC 
master program. This gives the 
user the advantage of being able 
to write programs in BASIC that 
use machine code subroutines 
developed on the editor. With 
ZX BUG one has to be careful 
because the machine code is 
toaded from a dud line la line 
wtth a ridiculous I y high line 
number so that it isn't listed) to 
the top of RAM. Thai dud line is 
(eft behind Bf^ so invisibly uses 




little bug 



When you're tired of 
BASIC, you may turn to 
machine code. Paul 
Holmes looks at a 
number of tools' to help 
you with entering and 
running machine code 




^\^U^h<&^ i 



^^b.=U ilk. 



up 4K of your BASIC 
workspace. To remove it one 
must firs! set R AMTOP to 7 1 00 
He* I hen type NEW, SPDE re 
quires a BASIC master program 
and so is therefore not quite as 



versatile. 

ZX BUG. or is it SPECTRUM 
BUG? rm not sure because my 
review copy had ZX BUG on one 
part of the mlay. SPECTRUM 
BUG Of^ another and ZX BUG 2 



Of> ar^ther part. Confusing isn't 
it? ZX SPECTRUM BUG 2 
(GLSin l^d the most functiorvs 
by far comprising of single and 
double byte searches ^ break- 
point system, register display. 
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Slung entrv- byte modification, 
capv^ byte print (on screen 
ortly). character prtnt and many 
more. One of the commands is a 
btack SAVE command whtch 
sdves $ block of memory in the 
usual way but can only be 
reloaded using the complimen- 
E&ry LOAD command (abbrevi- 
&tfld lo *L'). No tiJe names are 
alto wad. 

One feature which SPEC- 
TRUM 2 2X BUG lacked was a 
Hex Decpmal' Decimal- Hex con- 



Lisaful when a byte has ac 
cidently beeii missed out or 
when an instruction must be ad 
ded. All of the editors have 
breakpoint systems, A break- 
point system can insert a break- 
point into your program ja point 
where the program is lo be ex 
ited), so vou can ir^ip errors 
down to a smaH pan of the pro- 
gram. The breakpoint can be 
removed and easily repeated 
elsewhere. 
A drstmctlv annoving poini 



& White, I say this because our 
colour TV doesn't like Spec* 
trums and changes while to 
green and a whole host of col- 
ours ro pinks, dirty cjreens etc. 
This means that I have to u&e a 
Slack & White (I would probably 
be ill otherwise}, which tends to 
mix the dslferent colours into an 
illegible mess. 

Since each of the editors has 
its own merits and demerits I 
have decided to use a rating 
table TO assist conclusion; 



SPECTRUM MONITOR 
SPECTRUM BUG 
SPDE 


Content 

» * ■■ * 

-■- * 


Presentation 

*■*■■* 


Documentation 

«*■**■« 

-f 


Loading 

* * « 4 

* «■ * « 


Quirk Free 
* « * * 

* • 

* * « -■ 



version function. In my opjnion 
this IS a highly useful feature, 
since at sometime you are Ukely 
to want to cali your proud piec€ 
of code from BASIC using a 
Oecifnal number and it is highly 
^rusirating to have to convert it 
each time for each program or 
address. Both the other two 
editors included this feature 
which I was pleased to see, 
SPDE seemed to be lacking a 
comprehensive range of com- 
marids and only the actual nitty- 
gritty seemed lo be by machine 
code subroutines. 



Editing and 
Debugging 

Though one would ej<pect the 
editors for the Spectrum to be an 
improvement on those for the 
ZX81 this has not been the 
case. I used Bug Byte's ZXDB 
for editing and debugging 
machine code on my 2X81 and 
(ound That editor exceptional, 
having a single step facility 
allowing one to monitor every- 
thing but t he k i t chen sink . 1 1 was 
something of a disappointment 
therefore, when I discovered 
that none of the three review 
packages had any such u^tul 
features. Being able to trace 
machine code step by step isim 
mensely useful when bugs arise, 
$0 I a^m waiting with baited 
breath for Bug Byte's ASPECT 
Assemb ie r / Di sa s sembler /Edi tor 
which will be ready fOf s^ale by 
Ttie tjme you read ihhs. 

There is one improvement I 
have noticed and that is that the 
Editors are almost idiot proof, or 
nabit proof for ejcample. my old 
editor lased to cr^sh when I 
habitually used the RUB OUT 
key to delete errors. Ali the 
editors had a block move com- 
mand which ks very useful when 
some code has to be relocated. 
SPECTRUM Monitor also has an 
insert command which is very 



about ZX BUG SPECTRUM 2 
was that using addresses (on 
the 1 6K Versioni 7 1 EO Hex to 
the top of memory would inter- 
fere with ZX BUG and usinq ad- 
dresses 4000 6800 Hex or so 
would interfere with the toader 
program so that if you typed in 
some machine code on the 
earlier mentioned invisible line 
and then added to, or deleted 
from the program, your machine 
co6^ would have moved ^ This 
only leaves about 2K of non 
moving memory for the user 
even though the invisible line 
(4KI does absolutely nothirtg 
once the program is loaded. 
None of the Editors had the abil- 
ity to search for a stnng more 
than two characters. SPEC- 
TRUM Monitor had no search 
facilities at all. 

It surprbed me to learn that Or 
Ian Logan uses SPDE since it is 
remarkably short of editing com- 
mands. It can basically do: Hex- 
Decimal/Decimal Hex, Slock 
move (in BASIC I). List in Hex 
and Characters, list as 
mnemonics and Hex and that's 
alL ft has no Breakpoint system, 
no fiils^ no searches, nothing in 
fact but the bare esser^tials. It is 
a pity realty because the pro- 
gram itself is nicely presented 
with a touch of colour here and 
there and a handy menu to help. 
Slowiy 1 am getting the impres- 
sion, after re- reading their letter 
that !an Logan is more than m if d- 
ly acquainted with J. A. Camp- 
bed . For instance, he has written 
a quite complimentary review of 
their FAST ONE. though I must 
admit it is worih the cheeky title. 
Makes one suspicious, doesn't 
it? 



Mixing colours 

SPECTRUM MoF^itor ha^ a blue 
background which seems fine 
from both the cokiur TV owners 
point of view as well as the Black 



As you can see. SPECTRUM 
Monitor has a nice, all round 
quality and has outstanding 
documentation whicln really 
should be a lesson to other soft- 
ware houses. It's cofi tent didn't 
quite match up to that of SPEC- 
TRUM BUG but had sufficient 
commands to satisfy the 
average machine code enthus- 
iast, SPECTRUM BUG'S docu 
mentation was really poor and 
though SPDEs was better it 
was still quite sparse. SPEC- 
TRUM BUG falls down on the 
'Quirk Free' rating because of 
the floating RAM trouble I ex 
piained earlier. All I can say 
about SPDE IS that it js jusi a 
pretty face and bad value at 
CB.95 in comparison with the 
other twOr even jf Dr Logan 
DOES use it Overall for ease of 
use and documentation, the 
best buy is SPECTRUM Monitor 
while if you prefer a little more 
on tfie commands side then buy 
SPECTRUM BUG and a magni 
fying glass. (Vou 11 need it to 
read the instructionsf). SPOE is 
available from Campbell 
Systems, 1 S Rous Road, Buck-^ 
hurst Ml Esse*, IG9 6BL at 
£5-95, Spectrum Monitor is 
available from Picturesque. 6 
Corkscrew HilL West Wickham, 
Kent, at C7.50. Spectrum Bug 
is available from Artie Comput 
ing, 396 James Reckin Ave.. 
HufLat £7 00 

Kayde Graphics 
Rom 

This add-on seems virtually 
identical to the dk'tronics 
graphics ROM which has been 
out foi^ several months now 
(even down to the 'dk' being one 
of the Graphics available m the 
ROM). Presumabty. as both 
companies are based in Great 
Yarmouth they have a deal with 
each other over the product 

The ROM takes just a few 
soldering connections to w^re 
up^ and if you cannot handle a 



soldering iron no doubt Kayde 
would be pleased to arrange for 
the ROM to be fitted. The ROM 
sits in memory between BK and 
1 6K (that is the 8K of memory 
above the internal ROM and the 
start of the BASIC program 
areak This area is used by a few 
other devices, so check that 
other peripherals you have are 
not competing for this slot. 
Remember H you can only have 
one peripheral in any gjven part 
of the memhory map. 

The ROM in fact only takes up 
4K of this 8K area, and in theory 
you can fill the other 4K with 
either 4K of CMOS RAM 16 11 6 
chipSp easkly available for about 
£4 ) or a further 4K ROM such as 
the Kayde or dk tronics loolkit 
ROM 

Graphics 

The Graphics ROM itself olfeis 
son>e 460 e^tra graphics which 
you can use rn groups of 64 m 
place of the standard graphics 
set. The problem is that you car^ 
only be in or^e character set in 
the ROM at a time which 
means that you cannot have this 
character from one of the sets of 
64 and the other from another 
set. They haver thankfully, 
thought out the sets rather well, 
so that all the Packman figures 
are in one set, the asteroid ones 
in another set and so on A pro- 
btem occurs when you want 
Sower case letters The graphics 
FIOM replaces the graphites on 
your ZX81 and because the 
graphics on the "V, for instance, 
is ju^t the inverse of that on the 
T^ you cannot have both a 
lowercase 't" on the T^ key ^nd 
a lower case 'y' on the Y' key. 
Thev gel around this by putting 
the odd lower case letter here 
and there and leave the user to 
get used to pressing an odd key 
for certain letters: this is ob- 
viously less than ideal The only 
true solution to this problem is to 
be able to replace all the 
graphics and their inverses as 
does the Quicksilver board. 

Concluding 

A useful addition to your ZX61 
then if you have no other add-on 
in the 8K to 16K region arid 
want true games characters, 
lower c^^e letters and so <orth. 
Sadly though, unless you pur- 
chase the extra CMOS memory 
you cannot define your own 
characters, which is often more 
Than half the lun Perhaps eith«f 
Kayde or dk ironies have pro- 
duced a Similar board (for less? > 
which had only the user defin- 
able capability? 

The Graphics ROM is available 
from Kayde, The Conge ^ Great 
Varmouth, Norfolk. NH30 IPJ 
for E29.95 inc VAT 
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4eK RAM 



IftK AAM 



fRsee 

1QK RJLM 



To 0»4«4 Mi^d Cl^#4l»« ^ O tT tS nvftdt 

AODICTIVt 4AlllEi 

VI D*|vt ZK C r O. bit 27fl 



t r*^t*r*J f V flAffwl ¥9 tfto-^« ^fm, ^fd 

t tfrtffit ii^wur paAH* h imttmitudM i^nc* 
■ twrfVflv ■wtAi Fart Vmim m ttm 4th />fw 

C D/CJTf ft fOrir, UJVrf##tP*V 

w*« rirv f^mm**J tn dmm ^ t fntuffd ft rwrv 

db|^ *A* dtv A Hnrfwdf r -Pw-f « ZJTff 
■vArieA i« A0^ #rrfy wi4id 0O*- f M -.. 

^^ ^irrr «* ym f#t* tffautf - i4«p m^ t^ 



MICHAEL ORWIN'SZXSI CASSETTES 



THE BEST SOFTWARE (BY VAfllOliS AUTHORS) AT 

QUOTES CASSETTE 2 

Ten games rn Bas^c for 1 6k 2X81 



Mici^a^' L!f A-in s cs Casiefl& Two IS very pood 

^rue M C0f>ta-ris 1D sioJid w^\ de^iqfH^d garnet i^ich 

*ort. oftef ^efljy cpt variety and choicj? ifid ftre Jijn ' 

ll^Our Comi^uHr. »^ ft? 

MK;tiget OrwtTi has bun i rifKHiiilon for value-fof ^ 

-/fipy sDf E#AF{» afvd r*s CAadflW 4 oW^ri Quantity as 

wen *$ qwakiy ^ SincApff L^#f October 8? 

"If A^cn g^iVft^ w«$ ori! s s^pBraie lap^i and le^tng for 
C& ^tch I #ould sTil recommend th«m Sul m on one 
lof rs * Tltta sflit ol vah^ Ipi money lusl has not be&r% 
seen befoio on any pwsonat computer 

V^^thaut ^ovndir^ py«^Y I *OiiMj ittte^ to cor^i^de 
ctijfl fesnfiw by saytng -— I ytsu hav« i £KBt j^fld l)4(e- 
Q^mes m^ yo^ trtoyid buy MicriaiiOrwtfi'«catar^ie 



CASSETTE 1 

(eleven Ik programs) 

' rw cod* 

■ - ■ ^ tFii4d«ft Pfmnlom |Ib#pii W*f#iDfdi»iTn Plirtflf 

-AfiiMf. BouPtCiFi^ivtltft Bi>o ijHii 

Bmt€ 

I Criing MnittriPiii4 R&boli. Bmc •Miri^man Pius 

Li/a« icf t#n. v4t!|i«ni of LifhriidiP^And M4» ol Death 



T«»f»*ltC$ 




CASSETTE 3 

8 programs for 16k ZX81 

STAR SHIP TAOJAH 

Ovfor* tftuittr it^ikfi 
HU«rA incJud* HtpTEyii*^ 

t«A ^4di«tkC^ i^K^pod 

eTAATttEK Thr« vtridOfi Of in« «nlt hrnrifn 3pvim 
«Cl«?niuP« ^m^ fe-il4jrvi viPdb^ Mlinfon mobiiiilr 
d-^iJ ^ric^hiC plnidlH^ il04M<|0 U*tk¥ff^ 
PfllNCElS Of HfUIALAn advtniurt gim* 
flAttLi 5i'4T?^y -g-irn* fw I Id 4 pkiy^f* 
lUlLLABfliAS^ wgfii^^ iiti<tti cvd gam*, hii op 

p!Dir>t>««% CdiTip^PCJIIftl rui<i 

SECRET MESSAGEi ^hitmiBU^cMing^^arflm 

ii ¥S*^ li-p gci. i? 

MARTI AM CniCKf T A f-mcU ^i^t i4diCTivt gim« 
i1o^*|jy un|i^# t-nghih cr^c^i^l m micfiiup CG»d« Th« 
%p(ra^ \t M^'AQlv ind ili Hop fcpvttd ii wry tut. 
CMMtlv 1 cmH fS 



LOW PRrCES 

CASSETTE 4 

8 games for I6k 

2 X - iCH A4#H LE > mic h.rv cod«| 



1 

&G!ff!b j.rH3 *N3flt ygyp m^f gh'ijwg*^ ih* '.-^liri^ c^vci 

OUHmOHT INVAOiftt 

jmBCNirw«04f3 CmiKlffne C«0*| 





OAUUCT IHVADEIIf ^rrucmrw CoOm] 

SMAKEIITE ^m*Cli!n« c<ia«> 

EaI Ihifr i-n-ih^ b#fE>r* il ma\u. vofLi VAFiAbi* ip««d (very 

lill Al |Q& iDMtll 

LIFX im4ChifHI C«l*| 

A ^Ul! vtfiiDn of in# twftti Imowfi iimt 

» TiC-f AC-TOC <6«Mi 

Plirvwf on a 4 j4s4 boiird |hv| it i g«m# tor tli^Orftin ^t 

Ii vrf y lurd ip e>«it epv co^nEkJtv* ii n 

7 of tt^ i garrwt v« m m4Khin« cod*. i»c«lih tnn 4t 
much fiii«r inm Blue ^Sorrv of |h««c ^m«5 *H4-e 

tmttti 4eewli£i 
PUIHUtOiPi CMiCh.n* cad*.. 



Recorded on quality cassettes, sent by first class post, from: 
Michael Orwln, 26 Brownlow Road, Wlllesden, London NW10 90L (mail order only please) 
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REVIEWS 



Not all that 
has colour, 

glitters 



In their haste to get 
Spectrum software on 
the market, it appears 
that some companies 
have simply decided to 
recycle their ZX81 stuff, 
adding a few little 
squeaks from the sound, 
and an ink or paper or 
I three. Phil Carratt takes 
a close look at some of 
the material available, 
and notes that among 
the dross, gold still 
shines. 



''Space intruders" 
— Ouicksilva 

The race to put new home com- 
puters on I he market is matched 
only by Xh^ software companies 
race to be the f irsno market v*r 
sions ot The "standards'' - In- 
vaders, Asteroids. Defender 
etc» for each new machine. 
There must be a strong temp 
latton to put ^peed before qua- 
lity, but ioriunately Quick^ilva 
have produced two arcade 
games for the Spectrum as good 
as enythmg they produced for 
theZxai. 

'Space Intruders" is the best 
vars4on of Invaders that ) have 
vet seen on any home com- 
puter. There are three types of 
invadef^. plus a >iA/obbty 
"mutant" which you can try to 
zap before it turns into an or^ 
dtnary invader Each hit is mark 
ed by a tittle starburst, including 
ones on the command ships 
which cross ^he screen m both 
directions. 
The game gets progressively 



harder by speeding up and by 
allowing the invaders to drop a 
yreijter density ol bombs at you, 
The bombs fall at two speeds, 
and you have to be on your toes 
to avoid the quick ones. There 
are several features to help you 
Win a high score - the fire but- 
ton "auto repeats . an extra 
base IS earned at 50.000 
points, and iF your base does get 
hit, all the invaders' tsombs are 
cleared from the screen to give 
your new base a fighting 
chance. In addition the game 
can be "ffozen ' on the screen 
by pressing ' h" and then con 
tinued with 's". We didn't have 
this kirK} of tuxyry nn my day - 
yoy needed endurance to win a 
high score then! Unfortunately 
the program doe^ have one bug 
- every hit scores 660 pomts 
whatever kind of invader i$ 
knocked out. I found this rather 
spoilt the game for me as it made 
me change my tactics since 
there was no point in chas<ng 
mutant invaders. 
Excellent use is niade of the 



timited Spectrum sound effects 
by usir>g warbling rather than 
steady tones there is no slowing 
of the action. On-screen scoring 
and highest score, plus a high 
score table, full use of coloyr, 



and 'self play ' demonstration 
mode make this a really e^cel- 
lent, full -featured Invaders. 

"Space Intruders" «s CS.95 
from Quicksikva. 92 Northam 
Road. Southampton S02 OPB. 




"Meteor Storm ^ — 
Ouicksilva 

The second of Quicksilva's ar- 
cade games for the 16K Speo 
tfum IS "Meteor Storm", their 
version of Asteroids. If youVe 
one of those who belittle the 
"beep" on the Spectrum, this 
program will make you sit up ar^t 
listen. Never mind the Japanese 
fifth generation computers, the 
Spectfum does it already - it 
talks to youf Admittedly it helps 
if you amplify the sound and you 
know what it's going to say 
[ ' met eor alerl T ' L but it is intelli 
gible and a remarkable feat of 
programming, even if it does 
sound like a Daiek wrth a sore 
throat. 

There are three siees o1 
meteofs, ihe smaller ones worth 
more points, and sf you clear one 
lot even more eppear. Your con- 
trols are ' 6 Mof a nti clockwise 
and ''7" for clockwise. '"8" is 
hyper space la random |ump to 
somewhere else on the screen, 



which c^n be used repeatedly). 

9'^ is thrust and 0' is hre, 
which has no auto-repeatn so 
fortunately this game also has 
the 'hold" and start" feature 
on "Intruders", allowing you to 
rest your finger. 

Bonus points can be won by 
krjocktngout the enemy saucers 
which appear irorn time to time 
and start shooting at you. There 
ts a slow moving 9arge one and a 
quicker sma»l one, both of which 
took remarkably like raspberry 
pies^ Every 10,000 points 
scored results in a noise which 
sounds like someone treadirvg 
on a piglet's tfotter, and nrwe 
importantly yoy get a bonus 
ship. 

On-screen sdonng. high score 
table, good sound effects and 
demonstration mode complete 
another winner from Quicksilva. 
But watch out for low f lying 
raspberry piesi 

"Meteor Storm ' i^ £5.95 
from Quick silva. 92 Northern 
Rn»^ ^^Mthiimpion SO? HPH 



'Great Britain 
Umited'' — 
s w Hesser 

Is there anybody who doesn't 
think they could do a better job 
of running the country than the 
government? Well all you need 
is a 4BK Spectrum and "Great 
Bntain Ltd" and you can firrd 
out. 

You are PF^me Minister and 
Chancellor roiled into one. and 
you can choose whether to 
represent Labour. Liberal. Con 
servative or SOP. Your task is to 



juggle the eco n omy w ith t he a tm 
of staying if\ power for as lortg as 
possible. 

AT the start of the game the 
state of the nation is displayed. 
With information including the 
inflation rate, unemployment 
and your popularly. The Coun- 
try Profile tells you the number 
of pensioners, children and com* 
pames, plus a breakdown of the 
revenue from alt the various tajt- 
es. The Shopping Basket gives 
you the current prices of 
household items and the Retail 
Price Index, You then get your 
chance to meddle ' 
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The t0K ai>d duly rates ara 
displayed and can be arnended, 
as can the welfare benefits 
which follow. Failure to main- 
tain benefits can lead id riO[^ 
and wofse. so watch out. Vou 
are also given the chance to 
carry Our social! refornns suct^ as 
expanding the Health Service Of 
buildmg new schools. As these 
boosted populariiy. I (ourtd it 
be&t to lime them as close to the 
election as possible (a trick I 
learnt from the real poliiiciansf). 
If yo<j rnanage To last five years, 
a General Election is held, which 
usually led fo rne being booted 
oyt. often in favour of some 
rather odd coalitions I Labour - 
Conservative! ?l J. 

Inflation Jumping 

"Great Britain Ltd' ' is a game 



% ^ # * * * *RX_^ Hon 



and noi an attempt at realistic 
economic forecasting. Unlike 
reat Kite, the eftec; of decisions 
is immediate and often drastic, 
such as inflation jumping from 
1 0% to 1 20% in one year. But 
enough information is 
presented for a pfayer to make 
very careful decisions based on 
the data, it he or sKe wishes to 
take It sertously. There are 
many ways in wl^ich this garrtn 
could have been made more 
realistic ar^d sophisticated, but 
the program would become 
much slower lo run. I think the 
author has struck a good 
balance, and produced a dif- 
ficult and chalEengmg game. 

' 'Great Britain Limited'' is 
t5.95fromSWHessel, 15 
Lytham Court, Card well Cres 
cent. Sunninghill, Berks. 
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a. Child RilQ^ance £S » 5 

t>.Old Rgc Pension £33 

C . Unemp los/men t Benefit £28 
d»NO HOPE CHRHGES 



"Venture' — 
C & J Bobker 

ZX -Guaranteed 's fvr&i foray into 
The Spectrum rnarket is "Ven 
ture ". a program made up from 
seven separate games foiled in 
to one. Vou staft wvith CI. 000 
and at each stage you may 
either win some money or lose 
hall Ol what yCHi have . The f ir£i! 
game is "Duckrace'\ in which 
three dueks move randomly 
across the screen, arid you have 
to bacJk one to arrive f it si . About 
as sophisticated as a botied 
duck&egs. cind the second part, 
'Las Vegas" is much the same 
You are given ten goes on a one 
armed bandit - pressing 's" 
stops the reels, but there is no 
Hold feature I can Hardly think of 
B better applicatiion for user 
defined graphics than a try it 
machine, but unfortunately the 
program uses fNckering 
numbers instead. 
The third part is "Tfeasure 




m v'^hich y^j h^e 10 
ques^ the position of ihe 
ireasufe on an 3 m 8 grid The 
game is made very easy by ttie 
clues given (e.g. "down and 
right "), so kt's not much of a 
chalSenge. The neit game ts 
"Mastertode" ~ again num 
bers-based and a compieiely 
routine Mastermind. 

Racing cars 

The lifth g^F^ie, '"Track", is sn 
obvious conversion from the 
ZX81 - "'S' and ''8" steer* 
racing car on an upward- 
scrollirug road. Leopards doni 
change their spots, and a 
llickery 7X8 1 game rema ins lusi 
that even if it is put onto the 
Spectrum. \n the sixth part. 
' Bombef", you have to bomb a 
ZX81 before your plane clashes 
into if This strikes me as bemga 
rather ungrateful way to treat 
the machine on whic:h all th«t 
programs were originally writ- 
teni 



CjRSH=£S4.75 



EXIT VOU H^VE 

1 •CMEES^E 
2. CO IN 
5 -TOR CM 



HERE IS R REROSOi^ PRINT 
T 5fTflKE - L =LERVe . 

'MENTURE' - ZX-GURRRNTEED 



XASSETTE1' — 

Silicon Software 

"Elephants Graveyard" is an 
adventure type game in which if 
you can survive five weeks m 
the |ur^le yau wilt lind yourself 
at the legendary graveyard. You 
start with 100,000 Kes (the 
(oca) currency) with which you 
can purchase the assistance of 
nmr^e^, as ^e!i as supplies of 
food, guns and tents. Runnir^g 
out of supplies or money to pay 
the natives leads to an early 
demise, so a careful balance ha^ 



10 be found at the statt. As you 
progress through the jungle, 
unpleasant things happen at 
random — attack:^ by lions and 
snakes, quicksand, storms, Jos- 
mg the trail and such like. 

The game looks kke andihet 
ZXet conversion - it has no 
u^er defined graphics and very 
little sound or colour. There art 
some minor bugs wh^ch suggest 

tested. 

Also on the cassette is 
"Sales' . a marketing simulation 

^^«^H^ '-^r any number of players 
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«n v^fiich you are in charge of an 
ice cfeaiTi stall. You start wnh a 
working capital of £2 and have 
to decide how much to spend on 
advertising and ice crefim stock 
based on the day's w heather 
brecasi I usually ran ir>lo a 
severe liquidity Crisis — all my 
unsold ice cream melted^ 

Apan Uom th& upffiiiiny lilies. 
na cotour, graphics or sound are 



used. This program would run as 
happily on an old-lash^oned 
tefetyp^ as on a lull colour bells 
and whistles home computer 
Boih programs will run on a 1 6K 
or 48 K Spectrum. 

'Cassette 1" is C2.95 from 
Silicon Soitware, 24 Shon 
Lane, SlanwelL Middlesex 
TW19 7BQ 



Hd V e r I i s i n g ^ a 9 ri s cost isp e a c i^ 
lc€ pops cost 4>p each. 
-^ r e s s ■■■ for a we^ath^r t'^port* 
The ii^eatKer forecast: - 



Vampiresand 
Gargoyles 

Quest" (S a non graphics 
adventure game with raridiom 
kKatJons and monsters. It is 
played in real -time, soil you stop 



tij think you w^lt be pounced on 
by a gargoyle or vampire. The 
delay loops for the command en- 
try have been poorly programm- 
ed, so The timing of key presses 
IS critical. I found nearly all of my 
commands being igr\ored until I 
rnseried an extra pause state- 



ment. This reientless and 
repetitive game lell me rathef 
fru SI rated. 

In "Reverse*', nine random 
digits have to be luggled into 
order. It appears 10 have been in- 
cluded to make up the numbers, 
and certainly isn t of commercial 
quality. 

"Startrek" is a version of the 
classic galactic Vifer game. The 
short range scan gives a graphic 
display, but for some reason 
user -defined graphics have not 
been used For the Enter prise p Kl 
ingonsor star bases. Phase rs still 
shoot at KJingons alter they 



have been destroyed wsth Pro- 
ton {sicW torpedoes, so you can 
end up with minus 1 Kljngonson 
the long-range scan. Perhaps 
th^y are anti-maller Klingons' A 
very limited version ot the game 
All four programs make little 
or no use of rhe extra graphics 
and sound facilities on the Spec- 
trum, and show signs of being 
hastily put together. Serious 
Soltware? — they must be (ok- 
inq 

"Spectrum Games" is E6.9S 
from Serious Software, 7 
Wood side Road. Biokiey. 
Bromley, Kent BR 1 ZES. 



'Star trek' - Serious So f tw^r^ 
^cation 



eft: 
c r w a r d 
1 gH t 



rs up 



5^ t a i 
ma L L 
corridor 



enter co*nfnand 
k gaar>t rat has appeafedl 
it IS 3 feet away rrom you 
if a Jt. e a Jf I o V E b £ r o r e 1 l rinds 



you 



'5ue5 \ 



- Serious &oftii^are 




FOR ZX 81 AND SPECTRUM 
COMPUTERS 

{AND OTHER MOOELS USING 3v DC ADAPTORS) 



^^^ £13'95 •C140P/P 
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PROtiCT YOUft PROGRAMMES WITH THIS RECHARGEABLE eAtTERYPAClC 

AT LAS'n Th^ ant*#f lo one Of itv* msio* pT!7bi<F*«ri^ facinrj p^r$<?fiaf com- 
pulet piooranimefs arnJ ttsets - POOR MAINS SUPPUES CAUSING 
HAVOC, WHILt YOU SWND HOURS TF^viNG TO EHTEU YOUR 
CAREFULLY PREPAREO PROGRAMMED 

NOW AiTipiQri mQ t\cm^nmOfi. #no msvo pf oouc^k? nearly 70% ot ^n zx 

Majn$ Adauiors. ttmg you B ATTMCN — a fGc^argatm Sv Ni^ CacJ bduefy — — 

peck and u armer^ suppressoi . f^nA^ m « co^rifrierrMafHvy l9liick AB^castt 
litat sinpfy plM^ft into youf ZX sdap^ in seconds 




BATTPACK ef^saf ^ The volTafie irrt^ yqvr ZX cD(Ttpi^i#r n#v^ ^c^ps tHfkMr 
^. it>»rebv ^timin^tin^ xtm po$$ibfiiitv gl i prq^nmme cf Jtsri Deduct Qf a 
spill 5«a?fid nrnms diQpoii4> iOne cyde ^ aii ft needa^l 

BATTIPACK 3^^ suppresses irans^nEs and RFi wSifig cvefuiy spteci^ 
capactiof ^ yi^oir Z% Adapt^t keeps t^ BATTPACK 01 fu^ chsfge »ven 
wtwri ir^ u^ — $0 lis atwafrs rfridy ioi efntro^^ies £ v«fi iii me evenl ol a luir 
pfi«ef o/l BAITPACK wi4i nri yov ZX iporr^puicif lOf «i ht«^ 30 minutes 

^wifig yOii time [c> save youf pi E>^a mme gn 1 cis^atie or print a ti4i^ copy on 

yotjf ZX pri'^ier 

B ATTP AdC oomes complete wiin Ai 1 co^'wiftd mg *^ada a^d * f frady to* U9« 

ORDER NOW — SAVE NOT ONLY YOUR 

PROGRAMMES BUT ALSO YOUR 

TEMPER!! 



MAIL ORDER ONLY PLEASE ALLOW 28 DAYS fOR DELIVERY 



ADAPTORS AND ELIMINATORS LTD 14 THAMES ST LOUTH LINCS 



PLEASE SUPPLY, 



IQTVI 



ILLCDI 



:k/i 



ATC13 9Seach PLUS El 40 p/p 

1 ENCLOSE CHEQUE POSTAL ORDER FOR £_ 



PLEASE CHARGE M¥ ACCESS/BARCLAYCARD/TRUSTCARD 
ACCOUNT No i [ I M 1 1 M M I I I I M 

SIGMATURE ^ 
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NEWS 



Rival Systems crow 



black and white, has ZX8V 
like graphics on it^ k^ys 
{which lend to foHow the- 
Gtandtird Sknctalr Layout, in 
tetms of the posinon of t^^ings 
fike the question mark, co4on 
and greater than signs L and is 
certain to general a a lot of 
interest, especially in the 
education market. It appears 



ttiat Jupitar Cantab, as the 
Vickers. Atiwasser company tj 
called, seenns set to repeat 
anothfir Smclakr characteristic 
— tong delivery times, but this 
nrtay only be teething troubles. 




It may well be that the 
relQn of the Sinclair 
computers Is over — as 
more and more low cost 
systems come on the 
market. 

Richard Altwasser and 
Steven Vickers, the two 
principle people behir>d the 



Spectrum, have released their 
Jupiter Acen a computer which 
yses FORTH, in conlrast to 
most personal compyters 
which have BASIC as their 
ma in language. 

The Jupiter Ace looks 
suspiciously like a ZX81 with 
a Spectfum keyboard. It is 



Richard Altwa^sHr. 



The Japanese 
Invasion 

A host of micros tor under 
£200 will be launched at the 
British market in the next 
three months, from 
manufacturers like Casio and 
Sharp, and each of these 
could Significantly erode 
Sinclair's impressive lead. 

Sinclair, however, is not 
sitting idle. 

Under fhe energetic hand of 
Bob Denton, the cofnpany 
Prism MicroproductSp has been 
pushing the £49,95 black and 
white ZX81 into every outlet 
it can find. Dealer ads like the 
one illustrated ere pushing the 
Sinclair gospel hard. 

After a long period with 
ei^clusive retail distribution. 
Smiths now share the sfwip 
floor on ZX8 1 & with a 
growirtg band of outlets ^ The 







majoc on., to Have the B^f^^^^^^^^ 






John Menjties and northern 
chain Wigfalls 



J&jr 



Mcr, 






Dye, Oric 

Tangerine have |ust launched 
their new £99 computer, Oric 
1. which will pose a much 
greater Threat to the Spectrum 
th^n does the Ace, because 
One's specif cat ion 5 compare 
very favourably with the 
Spectrum 

A new company, called 
Ofic Products (funded by 
British Car Auction si I. has 
been set up to push Oric T 
through mail order < and 
through the retail trade. The 
company claims, naturallv 
enough I guess, that their 
computer ts better than the 
Spectrum but think that once 
Oric IS seen as getting a 
market leadp Smclair wrll 
respond by cutting the price of 
Spectrum. The 16K One is 
£99 and this wi3l be available 
by mail only. A 4BK version 
for £169 witi be available 
(fom retail outlets. A PresteJ 
rnodem is planned which 
should sell for around f 60. 

Oric 1 has a Centronics 
interface for star>dard pnnters, 
standard Microsoft BASIC, a 
16 -colour display, and what 
the manufacturers claim is hi 
fi sound'. 
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Dragon bites hard 

Aithough the Dragon 32 
has been criticised m some 
quarters for being a iittie 
overpriced for Pts capabilities, 
and tor being byilt around a 
relatively 'oW ROM tmuch the 
same as the one m the landy 
Cotouf Computer, which has 
been out for a couple of 
ycafsL 2X CompuKng editor 
Tm Hart ne It says the Dragon 
has made quite dramatic 
inroads into the popular 
computer field. 

Part of tNs inroad is due to 
its wide avaijabjlity. and the 
wav ii is being pushed at the 
retail level. 

At a microcomputer show 



in Croydon late in September, 
the quantity of Dragon support 
material - most notably from 
Premier Publications, a major 
software firm which has 
started a Dragon club — 
suggests that more and more 
people witl be attracted to the 
machine, simply because the 
sofiware backup is there. 
When he was recently 
interviewed on BBC radio, Tim 
Hartnell was somewhat 
surprised to find that of the 
four people in the stiiKfio - 
none of whotn knew too much 
about computers - two were 
thinking of buyir^ a computer, 
and the machine they were 
ptaniMng to get wa^ Che 
Dragon. 



Whither Bin atone? 

The promised C49.95 
Binatone colour computer 
seems less of a figment of 
some PR writer's imagination. 
and more of a reality, 
following the disclosure by 
Binatone managing director. 
Panap Lalvani. that their 
computer will be buiit by the 
Hong Kong company, 
Electrophonic Corporation, 
who made a name tor 



themselves with a low -cost 
product which closely 
resembled the Sony Walkman 
personal cassette system. 

The Binatone computer 
looks Jike ti will have a 
Spectrum -like keyboard 
(although somewhat largeri, 
but Will offer exactly the same 
facilities as the Dragon, which 
costs four times as much. 

It is understood That the 
Smatone machine will be built 
around the same ROM as the 

Dragon 



School support 

To increase its direct 
support to schools Sincliair has 
appointed E J Arnold £r Sons, 
to act alongside its existing 
distributor, Gnffm & George, h 
h also in advanced negotiation 
with other leading educational 
distributors - 

For the general promotion 
of mrcrocomputing in schools 
Sinclair is producing, m 
association with the 
Educational Foundation for 
Visual Aids, a spectat 
videocassette which will be 
rriade widely available to local 
education authorities and 
institutions. 

Finally to coordinate its 
ir^creased activity in the 
education sector Sinclair has 
appointed David Park, who 
was with Sinclair between 
1969-79. as educational 
marketing manager, and John 
Wright as educational 
consultant, A former primary 
school headmaster, John ha^ 
been widety active in the 



promotion of school's 
microcomputing. 

The Depart mer^t of 
Industry's 'Micros in Primaries' 
scheme was announced by 
the Prime Minister on July 16- 
i! as estimated to be worth up 
to C9 million, and will operate 
from October 1 to the end of 
1984. 27,000 primary 
schools in the maintained and 
independent sectors are 
eligible for "pound-lor-pound 
support' and should apply 
through their local enducation 
authorities. 

The scheme offers 
packages based on three 
m^rocomputers; Sinclair ZX 
Spectfum (48 K memory 
version f, BBC Model B and 
Research Machine's 4B0Z. 
The Spectrum package comes 
complete with "Horizons' 
welcome tape to introduce the 
computer, RS232 interface 
board, cassette recorder, 
Microvitec colour monitor or 
black and white TV, custom - 
buiit tray to house the 
equipment, manuals and leads 




Taking control 

The new ABACUS 
CONTROLLER for the ZX 
Spectrum has the SAVE and 
LOAD modes of the orginal 
model, eliminating the tedious 
swapping of plugs when 
saving and loading programs 
on cassette. 

The added feature is the 



AMP mode which switches in 
the built-in ampJifier and 
loudspeaker to boost The weak 
Spectrum sound output. The 
\/olume can be adjusted by a 
control at the rear of the unit. 
The unit is powered off the 
Sinclair power pack. All 
connections are plug -in, 
therefore no soWefing is 
necessary. The plugs that go 
from the controller to the 
cassette recorder are standard 
3.5mm jack plugs. If the 
customer has a DIN or any 
other connection on his 
cassette recorder, we will 
happily supply the appropriate 
plugs. The controller has 
already met with great 
demand and is available direct 
from Abacus Eiectronics or 
over the counter at the Buffer 
Micro shop in London 

The new controller is priced 
at El 4. 95 The original 
controller for the 2X81 is still 
available priced at £ 1 2.00 
inclusive. 

The ABACUS 
CONTROLLER is made by 
Abacus Electronics, 186 St 
Helens Ave,, Swansea, West 
Glamorgan, SAl 4ME. 



Big growth predicted 




CMve Sfncldpr 

Whether st is Sinclair that 
gets the hon's share of the 
market, or some other 
manufacturer, there seems no 
doubt that ihe micro market ^s 
going to keep growing at its 
present eKplosive rate. 

John Golding, UK manager 
of Hewlett Packard's personal 
computer group, predicts that 
personal computers will grow 
at a compound rate of ^30% 
a year to 1 987. 

He says that by then, a 
third of the £7,000 million 
spent that year worldwide on 



personal computers, will go on 
portable ones. 

Understandablyr H^ 
comments came at the same 
time as he unveiled a new 
computer from his own 
company, the C693 HP75C 
portable machine, which looks 
like a slightly smaller 
Spectrum, modelled after the 
handheld Sharp PC- 1 211. It 
has a single line displavN 
magnetic card reader, and 
1 6K on board- Peripherals like 
a full size monitor, printer and 
digital cassette unit will add 
another C250 to the price. 
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Going to school 

Of course, StncSair has also 
got the advantage of a belated 
government backing for his 
computers. 

Sonri^ 2 7,000 primary 
schools are now eligible to get 
government assistance in 
buying a Spectrum, and 
Sinclajf themselves have 



added extra frosling to the 
government cake. 

Sinclair's 'frosting' scheine 
extends the Department of 
Industry's new £9 million 
'Micros in Primaries' project ^ 
and is part of Sinclair's 
contihuifig commitnnkent to 
edycatpon. 

Schools ordering Sinclair's 
ZX Spectrum personal 



cormiputer under the 
government scheme wHI also 
receive a free Sinclair ZK 
Print ef, a free copy of the 
LOGO computer language, and 
ten special discount vouchers, 
valid until the end of 1 984. 

One voucher mav be 
retufn^d with each further 

order for a 48 K Spectrum, 
Schools may opt to use the 
voucher either to obtain a £45 
discount from the Spectrum's 
normal price (£1 75K or to pay 
the full price and receive with 
their order a free ZX Printer, 
worth C 59.95, both prices mc 
VAT. In total Si nd air's 
contribution is worth up to 
£ 1 5 million. 

Speaking at a London press 
conference, Clive Sinclair 
explained: "We were delighted 
to participate m the 
Department s scheme. an<J 
fully share its declared 
'Objective, 'to give all young 
pupils experience wilh 
technology'. 



"BeJievsng that one micro 
per school is inadequate, our 
scheme seeks to make 
computers avfiilable at low- 
cost to provide sufficient 
numbers for all pupils to have ■ 
practical 'hands-on' | 

experience". 

The new offer is pari of a 
comprehensive Sinclair 
package, covering equipment, 
software, personnel and 
Technical support, which will 
further the development of 
microcompufing in primary 
schools. 

Provision of LOGO and, at 
a iater date. PROLOG will 
make available two of the 
most popular computing 
languages for junior education. 
At the same time, recognising 
schools' urgent requirement 
for software packages. Sinclair 
is cooperating with 
educational specialists to 
expand its own range 
alongside the government 
scheme's 1 50 program library. 



Press and tell 

At a recent press 
conference, Sinciair 
Research's IMigel Searle 
intimated that a super- lowf 
cost Prestel adaptor for the 
Spectrum would be available 
m due course. He didn't say 
how much it woutd be, but it 
sounded as if he was hinting it\ 
could be ai low as £20.00, 

The press conference was 
notable not for the 
announcement, but more for 
the impression it left in 
journalist's minds that the 
purpose of it was more to 
discourage other people who 
were working on Spectrum- 
Prestel interfaces, than to 
announce anything 

The announcement came at 
a lime when interest in the 
interaction between mhcro 
users and Prestet is increasing. 

Bob Denton lalready 
mentioned m connection with 
Prism, the company which is 
flogging ZX81's to the retail 
trade), has also teamed up 
with Richard Heese to fqrm a 
company to set up a giani 
micro database on Prestel. 
They've offered user clubs 
free pages m return for 
providing software for the 
pages. 

At the same time, British 
Telecom have announced that 



Cmwdftd scsn^p «i |h* H^w Hgrtkculturpl No II. 




New Microfair 
venue a success 

The 2X Micro fairs, which 
have suffered from 
overpopulation problems in the 
past, have found a venue 
sufficiently big to take the 
crowd the New 
Horticultural HaH, Victoria, as 
this photograph of a recent, 
and m05! successful fairp 
shows. 

The next Microfair will be 
held at the same venue, a 
week before Christmas. 



they've decided to give 
residential users of Prestel 
'free' access to the system 
from 6pm to 8am Monday to 
Friday, from 1pm on Saturday, 
arxj all day Sunday. 

There will be no time 
connect charges if the system 
is accessed in these times. 
The whole lot will be covered 
by a quarterly subscription 
charge of £5. 00, 

The non -business use of 
Prestel has been most 



disappointing to Telecom 
(some sources suggest there 
are less than 3^000 personal 
subscribers in the whole 
country f and this new price 
scheme is intended to try arid 
bolster the systems flagging 
fortunes. 

If you get hold of a PresteJ 
system, start at Aladdin's 
Cave (page 700* and you'll 
get access to a wide range of 
ZX81 and Spectrum 
information. 



Making the most 
of tape 



To help owners of small 
computer systems make ihe 
best use of tape as a medium 
for outside storage. Mike 
Salem, head of the ZX 
business software company 
Hilderbay Ltd,, has written end 
published a book called The 
Microcomputer User's book qf 
Tape Recording. 

This 60 -page book, which 
costs £2.90r covers such 
subjects as 'choosing a tape 
recordings' and one subject 
of tapes', 'making reliable 
recording' and one subject 
sure to interest ZX81 o wipers. 
"loading "difficuft" tapes'. 
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Did I say that? 

While looking through some 
okj magazines, a fascinating 
ini&rview with Clive Sinclair 
was foyndi 

In 1977. Uncle C, looking 
dapper m canted glasses, a 
wide ftoral tie, and with four 
wisps oi hair plastered 
vertically down his forehead is 
lu^sted as follows: 

"We're not basically in The 
business of the hobbyist these 
days although we tend to 
make products which are 
technologically 
interesting . " 

Speaking of the 'Biack 
Watch Disaster', he said: 
What went wrong was ofw 
of those things that happens 
now and agafn, and it was 
tough luck . , /' 

H^s comments on another 
product which did not rneet 
iuil expectations, the PWM 
amplifier: 'We didn't test it 
ttiomughly enough before we 



launched it, but we soon put 
ihat right." 

The article, m a special 
issue of Electfonics Today 
called "EiecifQnics Tomorrow" 
continues: 'We asked CNve if 
he hed got over the bad aame 
he once had. In ihe hi ft days, 
It was commonly rumoured 
Ihat he had a 20% failure rate 
on some of his products. Mr 
Sinclair said: 'True. The quality 
control wasn't as good as it 
should have been, [here's no 
doubt about It. . . Our quality 
is superb now " 

And what about home 
computers? Oh Clive, did yau 
really mean it when you said: 
'*l think there's not much use 
for the computer in the 
home . In 1 984 land 
remember, he was talking in 
1977) we J I be more into 
computers than we are now. 
We see ourselves as m on the 
beginnings of computers with 
the programmable calculator. 
Tm sure that we will have 
gone a lot fufther by then." 



Machine code test 
tool 

'Machine Code Test Toor is 
the title of a handsomely « 
presented cassette and 
bookteHor the 16K ZXS1 
which has been prepared in 
order to give practical 
examples and 'hands-on' 
experience of using machine 
code programs, as well as to 



eA^nung the 2XS1 ROM. and 
look at how BASIC programs 
are stored m RAM. The 
32 -page booklet, written, Ea^ 
was the program) by Francis 
Ainely of Oxford, ^eems a 
careful, accurate intfoduciion 
to ZdO based machine code. 
'Machir^ Code Test Toor is 
£9.95, and is available from 
F Ainely, 76 Lmkside Ave., 
Oj(ford 0;<Z 8JB 



ROM-based boolcs 



Researchers at the 
University of Colorado are 
working on tiny 'books' which 
are held in ROM form, and 
than made available, a page at 
a tme to readers. 

Normally K it takes a lot of 
merriory to hoW a book, 
around £ 1 50 worth of the 
rifiw, El 64K ROM chips. 

Haweve/, the boffins at the 
diversity have decided that 
the best way round Ihe 
problem is lo have a ROM 



which holds the 2,000 to 
4p000 words which comprise 
more than 90% of wntter^ 
English, and a second *book' 
ROM which stores the oiher 
10% of wofds. and 'calls' the 
ROM stored ones when 
needed. 

With this technique, they 
hope to be able to bring the 
price of ROM-books down to a 
poini where they would be 
commercially attractive. Now 
if Uncle C can only get his 
flat-screen teily act togetheT. 
well soon be 'reading" ROMs 
on the train 



Getting jobs 

Uncle C's company is 
backing ihe Daily Star's 'Get 
Going' campaign to find 
wanh while jobs for teenagers. 

To help and encourage 
VOMngsters facing the ever- 
growirbg dole queues, the Daily 



Star is giving away E 1 0.000 
10 get the best ideas for 
creating jobs off the ground, 
and Sinclair Research has 
pledged support adding 
£ 1 .000 to the pnze fund. 

Prime Minister Mrs 
Margaret Thatcher has already 
backed the scheme 



Spectrum book 
explosion 

Every pubii^^er in the 
country seems to have 
discovered the Spectrum, and 
a flood of books - which is 
by no means at us height - is 
filling specialist and general 
bookshops. 

The books include Shiva's 
'Comptiter Pu/ifes: For 
Spectrum and ZX81 ' and 
'Easy programming for the ZX 
Spectrum, both by Ian 
Stewart and Robert Jones. 
Granada's 'The ZX Spectrum 
and how to get the most from 
it': Interface's Programming 
Your ZX Spectrum, by Tim 
Hartnell and Dilwyn Jones, 
and "The Spectrum Software 
Library' by David Harwood 
and Richard Akwasser's 'The 
Cambridge Colour Collection'. 

Of particular interest is not 
only that the general star^dard 
of presentation is irnpfOving 
(and our reviewers look at the 
quality of the contents in the 
book review section of this 
issue of ZX Computing), but 
also that 'mainstream' 



publishers are recognising the 
potential vaiue of havrng 
Spectrum titEes m their list. 

Pontana Paperbacks will 
shortly publish a book by 
Hafrow student Robert Speel. 
on better programming on the 
Spectrum and Zxeu and 
Penguin Books have a title in 
the pipeline. 

Sinclair's own pubtishing 
company, Sinclair Browne^ has 
a series of books under the 
general titie 'Sinclair Computer 
Guides' (which include such 
esoterica as 'Computers lor 
Farmers' I . The Spectrum title, 
written by Tim Hartnell with a 
foreword from Uncle Clive 
himself, is The ZX Specin^m 
Explored', and as well as the 
expected contents I 'making 
the most o1 sound' . "how to 
wnte games programs" and 
the likel includes a chapter on 
3-D graphics, and one which 
is intended to act as an 
introduction to machirte code. 



Sinclair village 
proves a hit 
at ttie PCW show 

ded stands meant fiappy chaos 

for most supphers m the 

^nclatr Village at the 

PCW show. 
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User's clubs 

The number of u&er dubs for 
2X €^mhu Stasia commue to 
grow. The National ZX Users 
Club (44 46 Earls Court ftoad, 
London. W8 6EJf acts as an 
umbrella club, maintaining a 
comprehensive I is I oT every 
lcx:ai club it can locale. The 
club IS giving ^way ^ book of 
20 programs tlO tor the 
2X81 and 10 for the 
Spectrum) to each new 
member. One pound will get 
you a sample copy of the dub 
magazine, plus details of the 
services it offers members. 

Local clubs include the 
foUowrng: 

The North London Hobby 
Computer Club has ZXBO 81 
users group meeting each 
M&nday night ffom 6- 9pm- \i 
is held at The North London 
Polytechnic, Hollo way Road, 
London N7 (diagonally 
Opposite Hollo way Road tube 
station). TelOl 607 2789. 

Other local groups: 

• Roger Pyatt. 23 Arundel 
Drive, Orpington. Kent i66i 
20281 

• Austin Knott, 269 
Telegraph Road. Deal CT14 
9EJ. 

• Christopher Moeller, Gross 
Kurfurstensia&se 41a, 4800 
Bielefeld 1 ^ Germany. 

• Dan marks Nationale 2X80 
og ZXB1 Club. Skovmosvej 6. 
4200 SlageSse Dk, Denmark. 

• Steve Brumby. 38 Eastfield 
Road. Messingham, 
Scunthorpe. South 

H umbers ide 

• David Blagden. PO Box 

1 59, Kingj^tonypon Thames. 
Surrey KT2 5YQ. 

• Anthony Quinn, 
Heckenrosenweg 6. 31 70 
G if horn, W Germany„ 

• Conrad Roe. 25 Cherry 
Tree Avenue, Walsall WS5 
4LH. 

• tan Watt. 107 Greenwood 
Road, Clarkeston. Glasgow. 

• J. Palmer. 56 Meadowfield 
Drive. Edinburgh. (031 661 
31811. 

• Leeds Microcomputer Users 
Group. Meets fortnightly on 
Thursday evening m Leeds- 
New members welcome, 
Contact; Paul OHlggins, 20 
8rudenejl Mi.. Leeds 6. 
TelLf05321 742347 after 

6pr^T 



• Brunei Computer Clubi 
meets alternate Wednesdays, 
19.00-22,00 hrs at St 

Werhurgh's Corrnmunity 
Centre. Contact: Mr R 
Sampson, 4 The Coots, 
Stockwood 

• Wofle Computer C\ub: 
meets alternate Mondays. 

1 9.00 22.30 ai Wood springs 
Inn Function Rooms. Contact: 
S. Rabone. 18 Castle Road, 
Worle. Weston -Super -Mare. 
Avon Tel;0934 513068. 

• P. Compton. 29 North 
Marine Road. Scarborough, 
North Yorks. Y012 7EY. 

• Alan Gunnell, 66 Nursery 
Road, Hookend, Hi 

Bf ent w oo d , E s seic 

• Jonathan Meyer. Vanspaen 
Straat 22. 6524 H.N. 

Nymegen, Holland 

• Raymond Betx, Chemin du 
Mouhn 38. 1328 Chain, 
Belguim. 

• ZX Microcomputer Users 
Group: Paul King, 25 Fir Tree 
Wa^y. Hassocks. West Sussex 
Tel: H&ssocks4530 

• The Inverctyde ZX User's 
Club meets fortnjgbtly on 
Mondays at Greenock in the 
halls of the Greenock Society 
fof the Deaf, Kelly Street, 
Robert Watt (Tel; 30067 
eveningsl has tulj information. 



• The Gweni Amateur 
Computer Club: fan H^i/ell 
(Secretary f, 50 Ring wood Hitl, 
Newport. Gwent NPT 9EB. 

• ZX81 OatorWubb, do 
Kenneth Nilsson, 

Droit nvnggarden 244. S-261 
46 Landskrona. Sweden. 

• L~ Henson, 2 Lark Down, 
Trowbridge. Wilts. BA147JX. 
iTel: Trow 67477). 

• The Aylesbury ZX Compute^ 
Club: contact Ken Knight on 
Aylesbury (029 6 1 51 B1 or 
write to him m 22 Mount 
Street, Aylesburyp Bucks. 
HP20 2SE 

• Harlow Micro User s Club: 
meetings are at Kingsmoor 
House, Parringdon Road. 
Harlow, from 7pm to 9.30pm 
every Monday night. 

• The 81 Club: Mike Hayes, 
54 Qakley Place, Grangetown, 
Cardiff. Tel: Cardrff 371732. 

• New Brighton Com put ei 
Club. Merseyside: 051-639 
6712. 

• Keighley Computer Club: 
Colin Price. Red Holt. Ingron, 
Keighley Tel:0535 603133. 

• Mid Cheshire Computer 
Club: Dave and Liz Clare, 222 
Townfields Road, Wins ford. 
Cheshire, 

• South Trafford Computer 
Club: Contact Dave Edwards 
on Manchester (061) 969 
3317. 



• Royston H Wall is. 22 
Mallard Crescent, PaghaiTi, 
Bognor Regis, West Sussex. 
P021 4UU. Tel: Pagbam 
66795 

Harrogate 

The Hijrryyate ZX Users 
CUih mf^fif *il the P.H AB, 
Club in Harrogate, Details ot 
the dub can be got from the 
Harrogate branch of W.H. 
Srr^iths. You could also 
contact Mr S. Atkinson at F)at 
3. 3 Hey wood Road. 
Harrogate. 

Belgium 

p. Glenisson wants to make 
his club krtown to as many 
Belgium ZX users as possible. 
The address to contact is 
Pnester de LEpf?estraat 14. 
t 200 Brussels ^ Belgium Oh 
yes. the name of the club is 
the Beigian Dutch 
Mfccrocompuier Association, 

Orpington 

The Orpington Computer 
Cliib meets every week on 
Fridays and claims to be open 
365 (count em) days of the 
year. Associate membership of 
the dub IS available at E3.00 
per annum. 

For further details gel in 
touch with Mr J P. Gibbon. 
14. Avalon Road. Orpington, 
Kent BR6 9 AX 



Footy pools 

Some computer games can 
go cold after a while, so here 
are two interesting non games 
for the ZX8 1 . The 24 f ootbflll 
Pools Forecast and the HS 
Horse Racing Forecast are two 
new programs tor the ZXBl 
16K machine that promise to 
offer not only endless 
entertainment but also a 
chance to perhaps win the 
pools or bring In a big win on 
the horses. 

These large and well- 
documented packages are 
data or form processing and 
analysis systems that are 
simple and easy to use. You 
simply enter the performance 
o1 the football teams, for 
example, and your ZX81 will 
analyse all your input, 
including an interpretation 
based on your own hunches or 
inside information, such as 
'star pJeyer has broken leg', 
and it will Output its's analysis 
of wins, draw^. homes. 



a ways p and so on. AH you 
have to dOp the suppl'iers tel9 
us, is to fill in the coupon and 
decide what to do with ati that 
money' 

The H5 Horse Racing 
Forecast Program works in a 
similar way. Once you have 
put in the merits, form, 
f>erfo€rnance of any number of 
horses in any particuUr race, 
the options for you to back 
are displayed. Another tip 
from Holly Products, the 
supplier Don't tell your 
bookmaker, he might not pay 
out wiih all that memory 
giving you an unfair 
advantagNt'. 

The mai^ behind these 
complex statistjoal arvalysis 
programs is Professor George p 
an expert and lecturer on 
Statistics and how to m^ke 
them work to provide useful 
and interesting results like 
'What might win the 2,30 on 
Saturday'. That's useful! 

The Z4 Football Pools 



Forecast and the H5 Horse 
Racing Fofecctst Programs are 
available, fully documented, 
from: Holly Products, 
Biackthorn House, Dukes 
Lane, Gerrards Cross, Bucks. 

Expandable RAM 

A new RAM pack, called 
the ZX-Panda, comes with 
16K on board h can easily be 
upgraded to become a 32K 
HAM, by the addition of an 
expansion module which fits 
inside the ZX Panda case. 

There are no 'mating 
problems '. because the ca$# ts 
contoured to the ZX81 for 
stability. No wobble problem 
here. The 1 6K unit is E 2 5,00, 
with 16K expansion module at 
El 9.95, and the two 
togetheF. giving 32 K. is 
£39.95. 

Details from Storiechip 
Electronics. Unit 4, Hoskins 
Place, Watchetts Road, 
Cam barley. Surrey 
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Make sure you get every issue of ZX Computing — 
Now bi-monthlyl 

Jusi £11.50 will ensure the next six fssues will be 
lovingty wrapped and posted to you. Ju$t fill in the 
form below, cut it out and send it with your cheque 
or postat order (made payable to ASP Ltd) to;- 

ZX Computing Subscriptions 
513 London Hoad< 
Thornton Heath, 
Surrey CR4 6AR 

Alternatively yo^ ^^^ P^V ljV Aa:ess or Barclavcard 
in which case simply fill in your card number, sign the 
form and send it off. Do NOT send your card! 



Make the most of your ZX computer with ZX Computmg — Now bi-monthlyl 



Ir., 




Subscription Order Form 



Cut out and SEND TO: 

2X COMPUTING Subscriptions 

513. London Head. 

Thornton Heath, 

Surrey CH4 8AH 

PJ«ase commence nty «ub$cr4f>T»on lo ZX Cc»Tkp44iing 
tf^ith the verv n«xi issue. 




I 1^ -li-rm \.^-v- 



I Qwn f^fiffa.tiii|r It I' (drle'fr am n*€wmm9ry) 
^hrqur -Fomiat Order/ Inimmaiionut Money 

Ordrr for £ , 

(m4M4ir payabt^ io ASP L$4) —, , . 

( * dtimtm mm mmc^mmary) I VtSA 
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Please us« BLOCK CAPITALS and include post codes 
NAME (Mf'Mrs MissJ ...... ^ «,..*.... p ,. * * « * 

ADDRESS, .«...,... 



SUBSCRIPTION 
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(tick p as 
appropriate) 



£1 1 .50 for six issues 
UK □ 

£V3 for stx issues 
overseas surface mail d 
£23.80 for six issues 
overseas airmail n 



Signature 
Date . . . 
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THE WINNERS 



Train entries 



steam in 




* m,*M — 



in the last issue of zx computing, we outlined 

our competition. You were asked to write a 1K 

ZX81 BASIC program, which had something to 

do with trains (!), to win either a printer, or one 

of five sets of the great Psion /Sinclair software. 



We were most gratified by the 
response. Hundreds of entries, 
many o1 them showing that a 
great deel of time and trouble 
had been spent in creating 
original programs which, 
however thinly, had some link 
with trains- 

winning Program 

The first prize, and winner of the 
ZX Printer, is John Peni^ey of 
Newton-Le- Willows, Mersey- 
side, for hisirnaginaiive progrsrn 
in which you are runnmg along 
the top of an infinitely long train 
which i^ going under a bridge to 
the right of the screen. You have 
to run a^ong the track (usmg the 



"5" key), and jump over the 
gaps between carriages (using 
the ''7"' key I- When you (inally 
misjudge, the number of car- 
riages you've jumped is shown. 

Runners-up 

The five prizes of sets of Psion's 
superb software for the ZX81 
(which is available from Si>nclair 
Research) go to, (m no particular 
order ot merit}- 

— Membefs of thePeriton Mead 
School Computer CJub, for their 
program 'Arithmetic Point 
Duty'. 

- NJck Teller of Whitehaven, 
Cumbria, for "Tay Bridge 
Disaster', which was suggested 



by his nine -year -daughter, who 
owns the ZX81 

- Norman Martin of Kempshott 
for hi-S 'Signalman" prograrn. 
- Paul CarisfofNs game (which 
we found extremely difficult to 
finish With even a Tiny profit i to 
run 3 railway company- and 
"DA Stanford, Kinross, for hss 
program in which you have to 
keep a &team- driven train going, 
by feeding coal into the boiler, 
without blowing up the boiler. 



Congratulations^ your privet 
are on their way to you. Specr-ai 
mention, for programs whidi 
nearly made i1 into the winners' 
list, for Karri Kaksonen of Firv 
land rTransportation'), N 
Howard of Roy don ['[nter citv 
Tape Hunt' L A Johnson, Seaton 
Ross (Track Layer']. T J Al^ar^, 
Hampton ('Shortest rout eon the 
CifCte Line') and David Pickef- 
ing, Bordon ('Build the Line 5 
Hme are the winrung pfograrr^s: 



TRAIN ROBBER — 

John Penney 

Run along the train with the " '5 " 
key^ lump gaps between car 



raacjes with the "7" Ji you get 
carried to the nghl of the £creer>, 
where the low bridge is, thi 
game ends, and the number ol 
carriages you've jumped is 
shown. 



% 
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5 LET C-NOT PI 
le i-ETT V-IMT PI 
IS LET X=Y 






^>-sx^ px then Gimj cot^e "co 



■ 



TH 



as L£T t=l*='B +H«C TO 31i 
30 IF PND>.8 PWD wti3^<*"" 
EN LET 5t* i&j =" " 

35 PRINT f\r YjX; " " 

4.5 IF X>30 THEN GOTO URL "'95" 
50 PRINT AT 4,0;RS:RT V.X;'**" 
SS IP R«(X + 1V=" *• THEN GGTO UR 

60 IF lNKev$ = "-^" THeH *30T0 'JftL 
"75" 
es LET C=C+1 
70 GOTO 2S 
TS^PRIHT RT V,X;"' " ; RT yRL "S" 

,X;"*";RT URL "a^.X:" " 

30 Lex R$s"HB-'+R$r TO URL "30" 



OP 



) 



^0 INPUT R 

3S IF R<>RBS INT ft OR R>PI 
tH=:CODE ■■ " RND C-SIN PI) THEN G 
OTO COt*F *";;" 

^■^*? -"^^^ F=F-*?NO+ (CDDE '■ *«N& n 
- ^f f-^^ C^C-(CODE "I" Rf*I> fl-CCD 

22 hSI ^"^ '^■'^^ P>i/RL "ISO" 
«3CT LET D*D+V/10 

GOTO P3#PI 

---=rxNr "NO "; 
PRINT "Success" 

GOTO URL "300'^ 

PRINT "BOILER EXPLODES* 

POKE UfiL - 16*10-. SGN Pj: 



199 

S55 
39 O 



^0 GOTO URL "50" 
95 PRINT C 



STEAM POWER — 

D A Stanford 

Vou are {jriving a steam train. 
There atB 60 cwts of coal in the 
lender and the boifer (Pressure is 



200 psi, You have tci iraval for 
200 miles, adding coal when 
needed. Too little, and the irain 
will stop; too much and the 
boiler vwill explode. Can you 
make it for 200 miles, without 
running out of coal? 



RUN A RAILROAD — 

Paul Caris 

Jusl enter ihe number of trains 
you want to buy. a«^d ihen how 



wuch vou'll charge passengers 
fof a 50 rn^te trip tvou get four 
months to break even, or mak^ 
m oney \ d rtd see ho vv ctevef your 
deqisjons were. 

£10 



t !_» = 



C=cnDF "U" 

=STrJ pr 

coot C05 " . , 

■1> 

coftt- STOftE^^ ,c^ "Some 

H PRESSURE" J P> ' D IS fHNue. ljON£-^0, 
■SPEED" .0^ , .'^ftCTlON?" 

17 IF P>UAL "3^0" THEN C?OTO PE 
CK Fl 

ID IF I>>CODE ''COS '■ THfcN GOTO 
PEEK SIN PX 

1=^ Ir P C'JRL ^'l-B^" RNr- C «SIN 5=1 



3 LET 

4. LE 

S L^ 

B LET 

T0 CLS 

IS PRTr4T 



10 


LET fl^ 100000 


33 


PRINT "NO. OF TRRIN5 RT 


000 ' 


/ 


30 


INPUT B 


4.0 


PRINT 


50 


LET C= tB«^000J rS000 


G0 


LET D =6 #10000 


70 


U^T E=R-0 


00 


FOR X = l TO 4. 


30 


Ltr E=E"C 


100 


LET *J=0 


110 


PRINT ■■ 1 lUKfc.i HRICE TN t 


120 


INPUT IF 


130 


PRINT F 


140 


FOR Y=l TO B 


1S0 


I^ET G=X^iT fRND^F? +1 


160 


i-ET M - INT I ■ Rr^ 2- ^ i :?000 yQ J 


500 yt 


i; } 


i7e 


i^ET U ^lJ + H 



£"; 



-h I 



cial 
ich 
irs" 
=in- 
M 
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an, 
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ter- 
el, 
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aet 
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of 
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THE WINNERS 



laa NEXT Y 

190 PRirrr "NO. OF PFISSEHGERQ- " 

; J 

300 LET KsF*U 

PI© LET E*Ei-K 

22© IF fH=E THEN PRTNT "PRaFrT = 
£" , e-R 

230 IF ft>e THEN PRINT "l_0&Ss£*'; 
n-E 

i5d0 NEXT X 

250 PRINT •■RSSETS=e" ; E 



00 



5IC^f ALMAN — 

Norman Martin 

Therfi'drt; two tracks leadtngiinto 
a tunnel from each end. but only 
one track is ii^side the tunne], 
You conirol the entry ol fams 



10 
20 

30 
4.0 
S0 
60 
70 
S0 
90 
X00 

110 

V 



LET 
LET 

LFT 

LET 

LET 

LET 

LET 

LET 

LET 

RRMC 

PPINT 



U =UAL 

X^URL 
V=UftL 

T = X 



ffom ihe (efl { ), while vou 

hawe no contiol over those from 
thenght ("$")- You must never 
allow a train in the central area 
while ar>other train is approd' 
Ching You win tf you get 20 
trains »afeiy across, 

3©" 



tSS IF INKEY*<^"8" THEN GOTO 41 

^6 LET D=D+1 

37 GOSUB 130 

33 IF D>3+60tT/100 THEK GOTO 1 
I 

4-1 PBV3E: S0 

4.5 LET r^^iriT N + SttRND 

4.6 IF N<6 THEN GOTO 55 

50 PRjrJT PT 10, im;" " ; pt 1X,N; 

55 IF f-!>.iD THEN QUTQ i^'J 

60 NEXT T 

100 PRINT ■■TOO FH&1 " 

101 PRUSE 100 

103 PRINT -YOU CRR5HED" 

1S4. STOP 

1 10 PRINT "SRUED" 

lis STOP 

120 PRUSE 100 

121 '30T0 103 ^ 

130 PPIt'lT RT S>D;*' ^^^J . RT 9, 

14.0 RETURN 



«0 ■ 

■0" 



'SCor^E*' 




200 

510 
2R0 
L300 



THEN 



I 



' ; RT X-U .£S, 
ppir;r rt u,Uj " 

LET .^=S+U 

LET L=U 

. IF L03 OR INKEYK 

LET L =L +U 
310 IF D >V THEN LET 1?=D-U 
330 IF D<=Y THEN s^ET Rsw-U 
330 PRINT RT U,L-U^" *"iRT X 

33S IF L>=R RND R >3 f^HD' L t aS TK ^^^ 

D>Y THEN GOTO tSP 

R<>U THEN GOTO 330 
PRINT RT XjRi •■ ■' 
LET R = U 



ARITHMETIC POINT 
DUTY — 

periton Mead 
school Computer 
u^u Club 

You are on point duty and must 



bnng the train into the correct 
platform, You know which sta 
tion to steer it to (using the "B" 
and "7" keys) because its 
number is on the sides of the 
coaches. The only catch is thai 
you must add them together 
before it f caches the station. 



TNT 
IMT 



tRNC** tCODE 



IF 
EN GOTO 
34-0 IF 
350 IF 
3^0 
370 



10 DIM R t5J 
20 LET YsPIyPI 
30 LET T*^*'" 
70 LET Tt^STRS 
' J +Y) +'* + '+STR4 
"■*•) +Y) 
1O0 LET D=URL T* 
lie FOR I=Y TO CODE "| - 

LET RCl)=tIWT iRNV'* iCi+D> +Yi 
130 NEXT I 
14,0 LET R ( INT 

150 FOR 



fRHD*COI>£ "I " +yj ) 



3©e IF 

TO AS0 
390 LET 

4.00 

4-10 
4.20 
4k '^0 
^^0 



ROU-U OR RND:,S THEN GO 



T * 1 1 > + 



D=RND»9 4-a4. 

LET T=T-U 

IF T<Y THEN GOTO 520 

IF L>U-U THEN GOTO i200 

GOTO 300 

PRINT RT U,Y;"GRME Ot.»GR" "" — 



**Xp^*m 



JAY BRIDGE 
DISASTER — 

Nick Telfer 

You have to <trive your train 
luang the "6" key) across the 



bridge before it collapses Too 
siow, and it Will crumble 
beneath your rear wheels, too 
fast and you'll crash. Good luck. 
We found this one afmost im- 
possibly difficult. Run this pro- 
gram in FAST mode, 






5 LET N=0 
10 PRINT f^T- 10,4.; ■■-- 
■ ' ; RT 1 1 , S : "% % 

I •■ .■ 

i28 LET D=6 

21 GOSUB 130 

25 FOR T=12 TO SO 

S5 TF D-^0 THEN GOTO 110 



P* AA W" 



I=sY TO LEN T* 

160 IF CDOE T$flJ <CODE 

NEXT I 

170 LET T$£J)=CHR$ t L OD 

COOE "■'■ 1 

160 NLXT I _ 

190 LET T$=T$+"=<" 

ill FOR I'CODE -1" TO CO&E "f- 

195 PRINT RT I , CODE •*=";RiI-tOD 

E -r") 

197 NEXT I 

SO© LET C=iCODE 

205 LET e=C ^ 

210 FOR I=;PI/PI TO CODE "^''-LEN 

T$ 

215 PRINT RT B , I - Y , " 

220 LET B-e 

330 PPJINT RT C.I;T* 

24.0 LET C-C+i INKEY * = " S" > - C IN^.E"^ 

*="7") 
adS IF OCODE 

E>£ •■£■■ 

a*? IF C<CODE 

DE "18 ' 

250 FOR iJ=iY TO CODE "H" 

260 NEXT J 

27© NEXT I 

280 FOR I-Y TO CODE "| " 

290 XF C-I+CODE "f*' RND RflJisD 

THEN GOTO 330 

300 NEXT I 

310 PRINT f^T OPCODE 

320 STOP 

330 PRINT RT DECODE 



£" THEN L£T C^CO 
M" THEN LET C=CO 



I 



m m 
t 



OK . ■' 
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A useful selection of business aids 
for the home and office, including a 

personal banking system and 
programs for vat and book-keeping. 
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Cash controller 

Cash Contfollaf is a new multt 
function money progranrk for the 
Spectrum from Richard 
Shepti^rd Software. It com 
bmes a personal banking 
system with home budget ing^ 
and a loan and mortgage 
g^lcukdlui. Till; L1411K dui;ijyni 
and budgeting systems are in 
tertinked. so that iransacnons 
through the bank ace-ount are 
registered on the bodgettng 
system under headings which 
ar^ chosen by the u^er. 

The bank account holds up to 
200 transact tons, and will in- 
clude standing orders into 
statements as they become 
due. The statements can be 
produced running from any 
date, to any date, and hard 
copies can be made using the 
Sinclair printer. 

Better eudgeting 

Th^ home budgeting system 
allows you to esiim^te expen^ 
dilure under headings which 
yoii choose, and then produces 
variance figures, show^ng how 
close the actual enspendaure 
was to the estimate. 

The loan and mortgage 
calculators wfII provide figures 
showing the length at time 
repayment wit! take, or the in- 
iti^al sum borrowed, or how 
much a repayment will be per 
week or month. Very useful 
when considering a major finan- 
cial commit men 1 1 

The Password 

In a program like this^ security 
ts obviously very fmportanL 
Mere, it is ensured by a 
'password' which the user 
chooses, whjch is only known 
to him. To avoid any problems 
with crashing or data scrambl- 
ing if an i^ncorrect date or figure 
is entered, this program has 
been carefully crash proofed. 
The on screen instructions are 
supplemented by printed notes. 
The Cash Controller costs 
CI 0.00, and is availabte from 
Richard Shepherd Software, 22 
Green Leys, Maidenhead. 
Berks, SL6 7E2 (062B 
21107) 

Getting serious 



ZX SAS IS a new company 



spectabsing m Serious Applica- 
tion Software thence the com- 
pany's name! for the ZX range 
o( microcompyters. 

The initial software offerings 
(rom the company include 
PAVE and Sales Ledger, Pro- 
giams under development in- 
elude General and Purchase 
Ludgt^r^i, Ririuil Acf^ounimgp 
together with some industry- 
based accounting soil ware and 
a comprehensive inde?^' 
m^ retneval ^y^tem. all (or the 
16K ZX81- Spectrum versions 
are unde* developrnent. 

Company director. Barry En- 
never, says ZX SAS al&o offer 
tailor-made programs for 
specific individual re- 
quirements. 

Two powerful segments of 
the 14K PAVE program offer 
you options to calculate or 
check your PA YE code, and us 
ing ihks calcalate your net pav 
for next week or month. 

PAVE CODE CALCULA 
TIONS — this section prompts 
you With &\\ the allowances you 
are likely to claim and offers 
you advice and also alternative 
sources of e>crra information if 
you are uncertain if these 
allowances are applicab^. The 
program then displays arid 
prints vour PAVE code and how 
it is made up. 

NEW PAV CALCULATION ~ 
using youf PAYE code this is an 
automatic calculation of Na- 
tional Insurance and PAVE 
deductions, with options for 
pension plan and other salary 
deductions, thus enabling you 
to produce your next week or 
month's net pay, even if your 
PAYE code is changing, you 
earn extra overtime or your ear 
mngs increase, etc. 

Bolh segments include full in-^ 
struct 30 ns Withrn Ihe program 
which IS professionally written 
with full use of the ZX printer, 
although this piece of equipn 
men I is not necessary for full 
value to be gamed from the pro 
gram. 

PAVE costs E6,B0. and 
Sales Ledger is €1000- ZX 
SAS are at Orient House, 
42. 45 New Broad Street, Lon 
don. EC2M IQV, 

Databank ZX31 

Sanderson Software has releas 
ed an information storage, sor-^ 
ting and retrreval program for 



the !6K ZXS1. called 
Databank. 

The package includes a good 
ferro C60 cassette tape with 
the three versions of the 
Databank program on one stde, 
and a short example containing 
a record library on the other 
$ide, plus a 21 page Isize AS\ 
opera>ting menual. Whilst a 2\ 
page manual may seem daun 
ting> in fact a considerable per 
tion of the manual 11 taken up 
with eKplainir>gi the concept of 
putting office routines on to a 
computer, a detailed ""work- 
trough ' of the 'MUSIC" taped 
program, and several more ex- 
amples given in some detatL 

Each Databank program i^ in 
two parts: the matn operating 
program^ which is commron to 
all three versions; and the 
setting up program w^th which 
the user sets up his own layout. 
With DatabanklSh (S for Stan^ 
dardL the setting-up is done 
"on the screen" using only 3 
keys to 'DRAW'" the required 
layout As this takes up about 
10% 0I the memory, versions 
IVJ, (for Vocabulary* and tSj. 
(for BASIC) use another 
method, still easy to follow, 
which does not take up this 
memory space. 

The layout has the following 
limits for each data entry: 1 to 
3 screen lines; 1 to 9 
parts/ fields: 1 character per 
part/ field up to a maxinutm of 
29. The program with the 
smallest data capacity is pro- 
gram [Si ai 9000 BYTES, and 
as the number of entries is 
automatically related to the si^e 
of ENTRY, this is equivalent to 
over 100 entries with the ma»t- 
imum er>try size of 3 lines with 
one part per line- to 999 with 
very small entries. 

The matn operating program 
has the following maior 
facilities (MENU displayed on 
the screen): Add entries^ each 
part separately - checked for 
length, and right or left justified 
acco^'ding to letters or numbers, 
and displayed immediately after 
pressing NEWLINE. 

CORRECT the last ENTRY - 
provided no other function has 
been operated after ADD. 

FINO, or SEARCH - on any 
selected pan/fietd by inputting 
search information. 

SORT, — into ascending 
order of numbers and letters. 



(numbers firslJ. on any selected 
part/fieid. 

SAVE, ~ saves the pfogam 
plus DATA. 

Databank costs £500, arwl 
IS available mail order only from 
Sanderson Software, T Manor 
Court, Breaston. DERBY. DE7 
3AW. 

Income Tax 

M<cr omega, the personal com- 
puter dividion of Quantec 
Systems and Software Ltd., 
produces a number of sertcus 
applications programs for ZX 
computers, including COMP-li- 
TAX to work out income tax on 
the ZX81. and CQMP U 
SHARE, a portfolio manage 
ment program. 

Speaking for Ouantec, Mr R E 
Cooke Hurle said he believed 
his compar^y was one of the 
few professional software com- 
pariies producing serious' soft 
ware for personal computers 
The company's other activities 
include complex commercial 
software for muftiuser installa- 
lions, and communications 
software for example, they 
are engaged at present on a 
project for a leading multina 
tional company to link up to 
200 geographically dispersed 
locatJor>s. each equipped with a 
micro into an integrated net- 
work all able to intercom 
municate. 

Mr Cooke- Hurte said: "Our 
first personal computer product 
was GOMP-U TAX. which was 
distributed through W H Smith 
in considerable vo fumes. It is 
perhaps worth recording that 
the project started off as an 1 
wonder if this could be done on 
a ZXB^' type of approach, and 
It was all done on borrowed 
equipment. ' 

COMP U'TAX calculates and 
checks your income tax biM, has 
1981. •82 aliowances and tsx 
rates built m, and is applic^tile 
to UK personal tax payers. The 
program allows for incomes up 
to C99999 [so I guess it could 
cope wpth yours}, will allow for 
a marital status change during 
the year, and allows for calcuLa 
tior^s of a wife's earned incorrve 
election. The product comet 
with a well -produced 24 page 
manual. Miccomega are at 
230 236 Lavender HilL Lon 
don. SWn 1LE (01-223 
76721. 
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Starting off at the 

sharp end 

EXECUTION and anagrams are two great word 

games written by Paul Toiand for the 16K ZX81. rf 

you haven't got a 16K pack, there's no need to 

feel left out, as Dilwyn Jones' game crasher fits 

happily withinlK. 



Execution 

This js a greplikc varisiiofi on the 
hangman game. Th# ccmput^r 
chooses a word randomty ffom 
its vocabulary, and you have to 
guess what the word is. by 
enter rr^g letters one at a time. 

You>e allowed 10 incofrect 
guesses before the blade on the 
guillotine does its job. There is 
f^o need to pre3s NEWLIlViE 
when entering guesses. 



Before you run ihe program 
the first time, enter DIM 
DSOO.IOI as a direct com 
mand. then start it with GOTO \ 
(not RUNL Then, you 11 be asked 
to enter 30 w ords. one a t a t ime . 
For subsequent runs, start with 
GOTO 5. and your vocabulary 
will be safe. Enter " N" if you do 
riot want another game at the 
end. SAVE the program by 
entering GOTO 390. Note that 
the inverse E in iine 390 should 




be entered as fin ordinary E. 

Anagrams 

The ZX8 1 randomly selects errf 
sciambles a wofd. You must 
repeat edty enter what you think 
3s the correct word^ and the 
computer will underline those 
letters which are in the correct 
position. 

You tiave a maximum 
number of attempts before the 
computer stops you and reveals 
the word- You use "N ' if you 
don't want anothef game, or 
just press NEWLINDENTER if 
you dO- 

Entering the mjtial 
vocabufiary. and the subsequent 
changing of it, is the same as m 
E>«ecuiion. Save ihe program by 
eritering GOTO 340. and restart 
the program without losing your 
vocabulary, by entering GOTO 
1 0. You'll need to set up an ar- 
ray, by entering DfM DS ( 30 J 01 
in the direct mode before you 
begin, then start with GOTO 1 . 

It takes some tirne to scram- 
ble a word, so don't be surprised 
if nothing happens for the first 
few seconds of the game. 

Crasher 

NoThMui Ty do with some com- 
puters' habits of blanking out! 
Vouaredrifting in space, theob 
ject being to clear up as much 
debris as you can. particularly 
those with a high CODE value. 
The debris is valued according to 
the code of the character of 
debris. The letters score 
highest, then numbers and so 
on, Ignore inverse characters if 
they appear for they do not 
score because they've been af- 
fected by solar radiation and 
mutated to their inverse form, so 
are not worth anything. The 
keys 6 and 8 steer you left ar>d 
right in the direction of the ar- 
rows on the keys. You score 
when the debris is directly ahead 
of you on screen so you 'crash' 



inLu it, TJit po^iiion of your 
spaceship on screen is set by K 
(horizontal position) and Y (ver 
tical position). They ^w inttialEy 
set by lines 1 Q and 20 to a posi- 
tion a I about the middle of the 
playing area of the screen. The 
variable S records your score 
and is set to at the start of the 
game by line 30. F is the vanabfe 
that controls the duration of the 
game - it does not count m any 
paiiicular unit but is a conve- 
nient way of con I rolling the 
length of the game. The time is 
clocked up in line 50, one ur^it of 
space-time at a time (fJ The 
statement LET F ^ F + 1 may 
confuse you a little since it is 
hard to imagine F being equal to 
F + 1. 

Truth 

It d dually means add 1 to the old 
value of F to make the new 
value. Line 60 i^s rather corn- 
plicated . It deter m i n e^ w here t he 
character is PRINTed, which 
character is PRJNTed and 
whether it's ^n inverse 
character. Let us look at the 
position first. The character is 
pfeced at the bottom of the play- 
ing area (the Y co ordinate is set 
at 20 arid X co ordinate to a 
value from to 19 by the ran- 
dom number expression. The 
expression after the semi- colon 
generates a character at random 
from the number generated in 
brackets after CHRS. The 
number generated is a random 
number from T to 63, The 
following e impression may iook 
rather strange, but all it does is 
determine whether to add u or 
1 28 to this number (ie. deter- 
mine whether the character 
generated is inverse or not. It is a 
special use of the function AND . 
What it does fs look at the 
following expression, add to 
the value if It IS not true, or the 
value before AND If it is true, so 
that 1 28 rs added to the random 
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numl>er only if RND is le&s than 
.2. This makes it roughJy a one m 
five chance of ihe character be- 
yng an inverse, non- scoring 
character, The statement after 
this erases t he old pos 1 1 ion o f t he 
V before rt is scrolled up the 
screen by hne 70. This ensures 
the V is riot PRINTed anywhefe 
OTh«f than the middle of the 
screen Line 80 Checks ihe 
keyboard to see whether you're 
steefJn;; to the left, right, or 
keeping it statior^erv. and 
changes the value of X accor- 
dingly. 

Printing and 
rushing 

The V ^s PRlNTed in its new posi- 
tion in line 90, You can see how 
the effect given is that the 
spaceship fV) remains sta- 
tionary while space seems to 
rush past, The second part of 
line 90 moves the PRINT posi- 



tion to immediately ahead of the 
position of the spaceship. 
Therefore we may find what is 
immediateiy m front of the 
spaceship by means of the line 
1 00, which finds the CODE of 
the character stored at that 
memory locatton by PEEKing the 
address held in the system 
variables 1G398 and 16399. 
Line 1 1Q checks to see if this 
character ahead of the 
spaceship by means of the line 
(ie. it hasoCODE of less than 64 
rather than less than 1 2 8 as you 
might expect from an 4nverse 
character detector. This would 
permit CHRS 118 NEWLINE 
markers that SCROLL might 
push up t he screen . You may I ike 
to add this line which will stop 
the program it you hit a radia- 
tion-mutated piece of debris:- 

115 IF P^;27 THEN STOP 



Anagrams Listing 



Execution Listing 



1 

3 
5 
7 
X9 
Z^ 
3P 
4.0 
50 
60 
70 
Btd 

IIB 

ise 

130 
14.0 

ista 

16S 
170 
TYPE 
180 
190 
THEiN 
19S 
^00 
210 
220 
2 30 
24.0 
2S0 
260 
2 7© 
260 
2 90 
300 
310 
315 
320 
330 
34.0 

I k 

350 
360 
370 
380 
390 
400 



FDft I^ 
INPUT 
NEXT T 
PRINT 
PRINT 
RRND 
L_ET G* 
LET Cat 
FDR 1 = 
PRINT 
NEXT I 
PRINT 
)t>RlNT 
PRINT 
LET R = 
LET U» 
FDR 1 = 
IF Of I 
fR/ I> 
NEXT I 
LET L = 
PRINT 
LET C» 
PRINT 
P LETT 
PRINT 
IF INK 

GOTO 
LET G$ 
FOR I = 
IF G9< 
LET Gt= 
LET C* 
NEXT t 
IF C» 
PRINT 
LET G=: 
IF G< 1 
PRINT 
PRINT 
PRINT 
GOTO 3 
PPINT 
PRINT 
PRINT 



a TO 
O* tl 

fiT 2 
f^T 



30 
) 

, 10; "EXECUTli^N' 



o 

1 TO 
I;Tfl 



10 
B 2; - I 



RT 8 

RT 9 
INT 

1 TO 
R> I> 



,3^ "O O" 
3 - '■ ^ — ^ '* 

mND»30> +1 



10 



'* THEN LET U*w 



LEN 
l=IT 8 

RT ' i 
ER" 

RT e 

EY*< 
190 
ttINK 
1 TO 

>u$ c 

G- I* 

( X> = 



,20; "THE UORD'* 
'f-^'^^-^'^^'^" ^ fo L> 



3 ' "1 
■'■r'' or INKeY*>"Z" 

eY» 

L 
I) THEN GOTO 240 
fG> =0> 
U« tl) 

U* THCN GOTO 320 

RT G,3; ■' 

G + 1 

THEN GOTO 170 

RT IS , 3; ■■+ +•* 



«T 2,20, "COMPLETED" 

30 

RT 2 

RT X 

RT 2 



,20; "SUSPENDED" 

0, 20^ US 

1^5, 'TRY RGfliN? 



INPUT R$ 
IF R*="N 
CL5 

GOTO 5 
SPUE "EX 
GOTO 5 



THEN STOP 



1 
2 
3 
10 
20 
30 
40 

50 

70 
&0 
90 
100 
110 
120 
130 
140 

ise^ 

180 
170 
180 
190 
200 
205 
210 
215 
220 



230 

S40 
94S 

250 
260 

270 
260 
290 
300 
310 
3&0 
330 
340 
350 



FOR lal TO 30 

INPUT D$ (I) 

NEXT 1 

RRND 

PRINT •■ BNRGRRMS" 

LET R*INT (RND#30J +1 

LET U»*"- 

FOR I«l TO lO _^. , ^^ ,,^ 

IF D$(R,I)>" ■' THEN LffT U»* 

<R, I^ 
NEXT I 

LET L=LEN U$ ^ 
LET S*-" ( TO Li 

^OR It=l TO L 
LET R=INT fRND#LJ +1 
IF 6*fR)>"" " THEN GOTO 110 
LET 5$ (Ri *IJ» M) 

PRINT '*YOUR flNRGRRH IS ";S» 
FOR O-l TO 9 
PRINT J, *• "; 

INPUT e* 

PRINT G$ 

IF G»=U» THEN GOTO 260 

PRINT ■' "; 

FOR 1=1 TO LEN G$ 

IF I>L THEN GOTO 245 

IF G$il)=U*<T? THEN PRINT '" 

IF G^iXt <>U%(X} THEN PRINT 



NEXT I 

PRINT 

NEXT J 

PRINT "TIME UP - THE (JQRO I 

GOTO 390 

PRINT ■■TMRT"""'6 IT - " ; 

PRINT "TRY RGf=lXN '?" 

INPUT RS 

IF fi*='"N" THEN STOP 

CL5 

GOTO 10 

&RyE "RNI 

GOTO 10 



Crasher Listing 



10 

20 

30 

40 

50 

60 

R* ( 

.2) ) 

70 

80 

9j - { 

90 

100 

PEEK 
110 
120 
13© 



LET X-10 

LET Y=10 

LET S-9 

LET F=5 

LET r=:F + l 

PRINT AT 2\a,INT VRND*20):CH 
INT (RND*63+l; + (126 RND RND < 
; RT Y. X; " ■' 

SCROLL 

LET X = X+ tlNKEY*i"8*' RND X<1 
INKEY* = "5'* RND X>0) 

PRINT RT V^X;*'U",RT Y + 1,X; 

Vfl^??'^^^*^ fPEEK 16396+256^ 
IS 399 > 

IF P<64 THEN LET S=S+P 
IF F<100 THEN GOTO S© 
PRINT S 
L 
E 
9 





e_ 



m 



H 



c 



301 



R 



s 

> 
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JOYSTICKS 



I 





ZX Spectrum /ZX81 



FOR ONK JOYSTICK AND 
INTERFACE MODULE 



BIHLT, TESTED & READY FOR USE 



* NO SOLDERING, pJugs into rear expansion port 
beiwccn ZX anJ Ram Pack, Printer or Microdrives. 

* TWO JOYSTICKS conneci via one interface module 

* NO SPECIAL PROCRAMMINC, Joysiick 1 
operates as keys 5 to 8 through inkey instruction. 

* IMMEDIATELY COMPATIBLE WITH ALL 

CURRENT SOFTWARE using arrow keys for 
movement. 

* INTEGRAL FIRE* BUTTON 

F|£E *Video GratTui' listing ■»■ full instructions. 






QTY 



ITEM 



JOVSTrCK 



INTERFACE MODULE 



ZX S&«clrumQ ZX»1 □ P^«i*tlck 



ITEM PRICE 



^99 



IS.» 



FINAL TQTAt 



TOTAL 



Spectrum . . . 

STORM FIGHTERS 

* - - explosive machine code space action 

'nry ti^iitf Ifu ' ■ ■ ! •whose Sltill< v$ mali^m^Oi dniy 

> Eirrn 
tcwj irf^ irifli ccKmiTiflnrtc?^ and only ycivr rt$pQfi^iwe t*«r-i«ring tism ca^ 

ghfrfting edge o( adv*ntLj!* the STORM^FtOHTEflS airtrtA 

3ftm rrjfaj j|Ci^r>ffTiif^c.s/^^^ on lBf( anff 4&K Jnod't/s 

Avid(4bl« on quBlKtv CHttItt it C4.D5 (poll fra* III U.K.). 

ZX81 ASTRO-rNVADERS 

oam«s o/mind Manv I'^alu^flis, incrud'^g ejtotos^vc ^ r o*f^i 

oh etawtt* wlir^ FOUit SONUS 0AM iS: Arcid* Grand PfkK. Ptniilv. 
Goil flnd SwAl. ONLY £3.&S {poll fret In MK.} 

ZX81 PLANET VANGUARD 

16K Com»Qnccitene with THREE GREAT BQNU& GAMES Aplrg- 
Wiri. TImt-Qyl ind QrAphlc H^nf min ONLY i3 GS |poi1 If^m U .K4 

All prtagfAmi ar* *uppli«d on quality c*if«tlii-i walltfer^ Ifom 

JOHN PRfNCE 

39 Brook Avenue. Levenchutme, Manchester M.19. 




Looking for a magazine with a professional approach with material 
written by micro users for micro users? Why not do yourself a favour 
and make 1982 the year you subscribe to Computing Today and we'll 
give you a truly personal approach to microcomputing. 



SUBSCRIPTION 
ORDER FORM 



Cut OUT and SEND TO : 

COMPUTING TODAY Subscriptions 

513 LONDON HO AD, 

THORNTON HEATH, 

SURREY CR4 6AR. 

PL»ii»* coivmtni:* my 4ub*crfcpilon lo CoTnpuriiif 
Today with ihv ii«u«. 



) tarn «iac]o«kJi9 my ld«l«1a □» ciHC^uofy^ 

ch»qu9. Potfcil Otd^f Zti1«f national Manvy 

OTd4T Jot £ 

4 mad* pay^^^* l° ^^^ ^^^^ 

or 

D*bii my Acc*m Barclayeat ci ^ 

i ^ d«lvl« M nvcus^ary i 




1 



I « > k ■ ■'■ > 



MM 



± 



PlHftft ui« BLOCK CAPtTAlS and Includ* potfci>dir«. 



NAME^Mx. Mn.MLul 
ADDRESS 



I « V « <■ « •■ 4i * m I 



k !'*« ■•«'« i'M.I > «■■ ■'■ 



SUBSCRIPTION 

RATES 

(tick CM 
appropriat*) 



L. 



CIZ. 10 (or 12 iA9u«6 

UK 

£15.75 for 12 isieueifi 

Ov«r5«os SuridCff 

£35.35 lor 12 issues 

Oversea Si Air Mqil 



.,.,.,,, POSTCODE 



Signalur* 
Dal« ....* 



.J 
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WE CAN PUT YOUR PROGRAM 




^ .. \ 



{ 


J^ ^k 


U-'aA 


Q3) 


. ^ / 



d 



IF YOU WRITE SOFTWARE THEN READ ON. 

19 tmm itt M ay* Hl« tifl-d wvrictvn somtt «HG«l1*nt Carns* Saftw*re far tli* ZM-BI. hut wh«n ^•bu^gifig ««** tlnallv 

campla««tf wum rmmU'H.m^ that mucfi Df lh« wc^rh rvmainsd. 

iHtio caiiM w« r*4v «<^ 'a^ ^t^* «f f»eitv* ■n«rl(*«>lrt« »nd prBductictn of our of farlB? 

Mb Bwn**ny wo* roally gJuMfl ZM V«fxw*r* tb* 0r-ot***lonw( boehwp ond prDducclon It doaorvod ma imm cffd 

Oif ich oilwa tu ru If 411 tti k ■ ralo . 

Mmm Oiili:ih«iJvfl ha* dovqiopttd • mmt af «kp«elfka polled v» feo in4HUtlt AUr I»*l4*f» iltoovt^ Iww a CPatnpMiy of dlls Mlltf 

pp«r«««. 



CUSTOMEnS 

Til* NllhviiC priority murt fas glvan to cuptam^r aorvko« — ''OS eyartomar i^olotiono or* tho hoot: in thl« f|«ld/' 
SOFTWAnE 

A M^«l atftfHfard nHtot fao majntoinod for all «aftiiifor* — ^'Ofi rppLrtttlDfl far- inrtovotlwo ooftworo l« fjrmlw 

oofe»i^i««ii#d.-- 

PPPSENTATION 

Bhtfuld »upp«r4 #fid at^lmt^Cir %fi« ^oft^wlfera* *^^Oft policy ib to uoo full cotour ropr4-d4Htlfl«ia of apactially 
comnilooionod oirEiitarho t4 fn*C4th tha »€«ndard« «f ^n^ pro|ir*ma. 

ju> V EnTifiifua 

^o«do ma bo acCHraf^, tfkr«i^mwtivft^ ontayobla^ ov*-c:olching and offoctivo — Bao rocon^ mm^mm^mm^ 

n^lioblo ond off iciest duplies a^i^vi a« C«««4«1:«» I* oooorrtial — "fltt coooottoo ara producod by Tho Tapa 
Ouplicotmg Cofnpoinv l~td>. hMbo hai#o t:tia oMparxiaft l»nd oqutpmam t4B 4o »uat t^tl^dt," 
tl««Ti«l«t#TIOM 

AH ■ ! < *»■ * * apprepriafio to tho Vaftwar* Involvvd fmi»« b« aitplfirad — ''OS ha* ovor 2CM] rotail outlota In iLhIa 

1.^^. -tona and a aubatantlal nutnher- In all tha rtiojar ovara^ati marl«a^^/* 



chac Qulckoilwa imIII qIwa biach ^f MP tJ^a prdteMiAiartal hncb-up «vid #np*f-%ia* «ur programo rioaorwa. ffttMB 
I «ffoi-C« and Ja wory much ■ continuallv Imprpvlng oort#4£«iL pIim«vp «^p *im f«r ttiol irfdof ifioblo 'f|uollEv' 



tf V««# 



p« affd Ihi^p^ v^w *o Ic bol^ad 



mo probli 



d IS maoth* m^O, l-ot OuiohOllva moivo 



, n#l«li Ljfiibart. fi ^ohrt Nalila 



OMtoha H iia f« kn^oi oaiBJ In <pBo*irv aofiworo for t#ta fa Ha —iwa paf-vanal QamptAar* — 
^ C — Acorn — ZM A^ ^ ■tofiCron —Dragon Oolcb all^a off ar« yoiJ an av^ 



r«v*»tioo Oil bU aa iaT «Ha vary boot; pr^afaaplaflol qualltv ar 
tra d l^a Iff adv*r<tlalrta, bi-aahuraa and on Baaaofefco for wou am 



fcmm _ Atari _ VIC BO ^ 
your protf ram: 



fuM ora d l^a Iff advar<tlalrta, braahuraa and nn Baaaofefco for you am tha flut-hnr. 

fcA* *P P "| Min l**aii and adWawf gao thaiL wwoi-htng with the laadara in tho field ^ffar^. 

P'laaaa Bon^aait mp Immad4«taitv ta dfoouap thin Boportunitv at 



QUICKSILVA. 92 Nof-^hani Road, Sout:hampt:an« Hants S02 OPB 



r ri ng Pit*' A| 
tBHfor you a 



aolal AutborB' Hotlini 
a laablngi for. 



ton tOTaSISQiea Eut. A2 » and mm 






ISPECTRUM PROCRAMSI 



Snakes alive in outer 



space 



Snakes terrorise humans in the movie conan the 
Barbarian, adding to the general air of mayhem 
and fear in the film, in these three programs writ- 
ten for the Spectrum by Paul Toiand of Derry, Nor- 
thern Ireland, the beasties to fear are snakes, 
aliens and hidden landmines. 





K X^t^Ji 






iiiX 


F*; i 


1 - ^-^ 


^^^- -m^M 








.^ 




^ 


^ .*p>^ifcr^ 


r 


* ^.J - '"WF^^ 


4 



Reptile 

Sn thts program, you must try to 
gro^ VC^ur snake as long as 
possible^ by directing it to ihe 
pound signs which tt eats. 
However, th© £'s remain on the 
screen for only a short lime, 
after which I hey turn ir>to 
poisonous dollar signs (sorry 
bout thai. Mf Reagan L The 
snake will also die if it hits the 
Surrounding border, or Tlself 
Once 1 he game is over, you'] I be 
told how long you became. Note 
ihaitheA sinline18Zand285 
are graphics A's (that is, A 



pressed after getting i^nto itie 
graphics mode)- 

Splodglesfrom 
space 

In this second program from 
Paul^ your job is to protect Ih^ 
earlh from marauding spFodgies. 
which come from the planet Ep 
silon IV. The Terran ShreJd, 
which protects we poor earthl- 
ings from such horrors as the 
splodgres. has developed a 
weak spot, and (he Epsilonian 
Mother Ship is hovering just 
above the weak point. It ts bom- 



barding the shield with Splodgie 
Landers. 

You must s!:op the Splodgies 
landing a-nd hitting the shield by 
getting your ship underneath 
them, rf part ofthe shield is hit, 
then it will weaken. 

If a weak spot js hit, then the 
shield will collapse, and leave 
the earth open to attack, You 
can rest ore a weak spot by mov- 
ing your ship over to the spot 
and pressing T". The shield will 
collapse if more than nine weak 
spots are present at any one 
t^me. There are graphics 



characters in lines 70. 80, 1 SO; 
160. 200. 230 and 2 50. 

Skilful driving 

The minefield is full of 
casualties, and you have to push 
a wheelchair m around the 
minef^ld. avoiding the mines 
and the etectrif fed fence, collect 
each casualty and taring him or 
her to hospital (the flashing + ). 
Note that the wheel chair can 
onfy carry one person at a time. 
What a wonderful scenario for a 
game. User defined graphics are 
in Imea 100, 1 60 and 500- 



REPTILE 



-,5 



7 

9 

10 

2© 

45 

50 

TO 
11 J 

^' * * 



iiO TO £30 
LEX i^=2 
RESTORE J.8 
LET X$=CMR3 
LET V$sCHR3 






10+CHnt 

10+GHR$ 



10 



INK S, SORI^eP ©: Pr^PER 6: C 

"CR 2=1 rc 13 

REfi£> M. S£«P ,2/N 

fiEXT I 

L ET MX ^ IMT V RNC * 32 > 

j^ ATTR ifT/., ?iX)<>54 THEN GC- 

PRxr^T INK 2; RT my,n!xj-£*' 

^EEF> .02,i 
FOR i 31 TO 4P 
LET O.X=CODE XS 

LET OXsOX*- (lNKEV*s 'e'"> - t INK 
■■5"3 



140 LET 
iSe LET 
SY»= '7"J 

lea IF ox=coPE x* rnd oy=qode y 

? THEN LET OX=DX+OX-CODe Xtf2): 
- ET OV = D V + OV - CODE V * < 2 J 

165 IF DX<0 OR OX>3l OR Oy<0 OR 

0Y>^1 THEN GO TO 240 

170 IF RTTR rOYjOXJsS© THEN LET 

LsL+1 

160 IF HTTR COY^OX>:=52 THEN GO 
TO 260 

i62 PRINT INK 4; RT OY^OXj"A" 

1S5 PRINT AT CODE Y$ (DECODE X* 

190 LET X»i=CHR* OX+X»( 

200 LET V4-CHR$ OY■^YS( 

210 NEXT I 

220 JF flTTR fMY^MX>=r50 
NT INK 4;*^T My,MX^"'S" 

230 GO TO 60 

240 PRINT INK Gi PfiPEFi 
i "YOU CRASHEO INTO THE 



TO 
TO 



L) 
L> 



THEN PRX 



r 1 : PT 0j 
SURROUND I 



<35 
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NGWRLl, ■'; 

as© GO TD 270 

260 PRINT PflPcR 1; INK 6 ; AT 0.O 
.. "YOU HIT SOMETHING YOU SHOULD N 
OT HRUE-", 

27© f^RINT PPPER 1; INK 6; "PFTE» 

GROMING TO " , L 

27S BEEP 3, -10 

2S& PAPER 1 INK 6 



SPLODCIES FROM SPACE 



-^35 PPXNT "Pl>4AAPPPSNR 

"JpKESPiPtPflflPPP " 

29^ PRINT ' '■> OU PRE DI 
''CiNEV SNRKE PRCUiSiD THE 
5ING THE KEV3 S^S^7A8. 
r-'- I» TO MRKE ^M£ SNRKE 
'JIDXWG I" TO ^HE £ SIGN 
rt IT PEI:D5 . "' 

r£i0 PRINT 

THE SCREEN 

$ UHICH KILLS 
S RLSO IMSS 

- " ' ■ PRESS 'Y 

OR N'TO 5 TOP 

310 IF INKEV $=;'*■' THEN 

?aS? JF TNKEy»s"Y'- THEN 

34-0 IF INXEY?a"N'' THEN 

3^'D- CO TO 31'? 

4-02* REM CHRS GENERPlTOR 

4.10 FOR Is0 TO 7 

4.20 REPD N 

-kSei POKE USR '■R"+I,N 

4.4.0 NEXT I 

450 ORTB SIM 11 

:.'0i,siN la 111111 

N 301^2kCH00.BIM 1 



EACH £ K 
FOR fl SMO 
CONCERT IN 
IF ^PT^EN. 
IF IT SIT 
C STRRT 



RECTNG R 

SCREEN L 

YOUR fil 

GROU BY ^- 

S., ON WHIl- 

EMPIN5 ON 
RT PERICr 
G INTO fi 

THE SNR^ 
E5 ITSELr 

THE GfiMZ 

GO TO 31C 
GO TO 7 
STOP 



100111 
vSIN 0© 



1111 

1 



111 



BIN loiee 

100100^31 
.BIN 101"2 



;)l«il,S IN 1110011 

*60 RETURN 
^4.7© REH MUSIC DRTAtHlSSING 5ID' 

■ 4-ee £RT« O. 0^4. .,7 ^12.. 11., 9^ -1. -1 



$ 



5 GO 5UB 4^CO 

7 GO TO 310 

10 PRPER 1 : BORDER 

K 6 OUER 

12 CI^S 

IS FOR 1 = :: "c as 
jnNDi^i7ii 

1 7 NEXT I 

20 PRINT RT 20-0 
^'*;RT 21,3, "SKILL 
H>=»RDEST" 

30 LET I*=INKEVS 

4.0 IF I*<-1- OR 
TO 30 

50 LET SKILL^UAL 

SS INK 3 

SO PRINT RT 21.2. " 



1 : CLS ; IJ- 
C'LOT RND#2Sw- 



■"^";TRB 30; ■ 
LEUEL 1-5, 5= 



r$.>"S" THEN SC 
I» 



70 PRINT 
PBPE R 2; 



RT 0+SKILL~1.2; INK 

llllfTff lll'IIIVI 



_ PBPER l;" ■■; "BRBBBRi^ 
RBBBRBBBBBBBBRBRRRBBBRli B" ; TBB 
30; "E '.: FLBSH IJ INK 2; "C"; FL 
ftSH 0; T«B 30; FLB3H l; "C*' 
75 INK d. 

80 PRINT BT SKILL, 2; OUCR 1;'"& 
r>PDDDDDDDDDOODI>DDODODDDDDDD " 
9C» LET HIT=0: LET TlHEs© 
100 LET SHIP =16; OMER 1 
110 LET LBND=INT fRND*2S,l 4-S 
IF HIT*9 THEN GO TO 29® 
LET DURs.0S-TIME.^e000 
LET TlME=TmB'H 
FOR I^SKlLL+1 TO 20 
PRINT BT I-l,LBNi>; "I>";jf»T I, 
■■£>*• 

IF 1=11 THEN PRINT BT SKILL 
^LBND; "D" 
170 PRINT 



120 
125 
130 

15^ 
LBND. 
160 



BT 20^5HIP; Ot,JCR O; ■" 

175 BEEP DUft^22-I 

1S0 LET SHlPs5HIP+ JINKEY» = "a"') - 
IINKEY» = "S"*.i 
190 LET SNIP^SHIP-^ CSHTP^l) - *SHI 

200 PRINT RT 20, SHIP. OUER 0; "E 






mmmk 



1 ■ I ■ I ■ ■ 



e; 



910 IF INKEY* = '"F'- BND BTTR f 21 . 
5HIP><>11 THEN PRINT INK 3 J D^.'£R 

0;RT 21, SHIP; -B". LET HlT=HlT-a 

220 NEXT I 

230 PRINT BT 20,LBND.. "O" 

240 IF LBND=SHIP THEN GO TO 110 

E50 IF BTTR (21,LBNO>-il THEN F 
RINT BT 21^LBND; INK 7.; *'C*' : LET 
HIT^HIT+1. BEEP .1,-20. GO TO 11 


t&^ OVER t? 

27SS l^RIi^T RT iS , 
;^L' HB5 BEEN B^OK^N 

£^8© C-^O TO 3O0 

2^0 JA-ER ►^ 

£ '^15 PR I NT PT a , '21 ; ' 
,:^BPS£C> WINDER THE 
:rpNV !,iERK P0XNT5 

30O 3EEP .2.-20: BEEP 

305 P»INT "VOUR SCORE 
4S;MLL 

310 PRINT 
EN TQ ^jEFEND 
TH'S DEFENCE 
E«)KENEC- . 



'HE FORCE Fl:^ 



^^£ SHIELD CC 
ST R BIN OF SO 



IS ";TIHE 



YOU HB'JE BEEN CHO'^ 
BM BREB OF^ THE EBR 

SHIELD UHICH nm^ W 

TME RLIENS HRKfE C 
rS^CO'JEREO rHIS.U£B^NESS BND UILL 
TRS' TO 8REBK THE 5HXELO BY DROF 
P'ING ON TO IT, PROTECT THE SH.rELr 
SV GETTING UNDER NEBTH THE BLI 

S^^. ONE HIT IJILL UEBKfi 

N» THE FIEL.D . BKD B HIT ON B IJEft 
K SPOT UILL SREBK THE FIELD. V 

DU CBN RESTORER iJEBK SPOT DIRECT 
^Y BELOU BY PRESSING F*, THE 

SHIELD UfXLL SHBTTER IF THERE f* 

^F 10 UFBK SP'OTB . ' 
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320 
R 'N 

URN 
450 



TO a^TJ^PT ; 



PRINT "PRESS 'V 
TO END" 

Ler I»aT^mEv$ 

IF I$-"V*' THEN GO TO iO 

IF I$ = '*N'* THEN STOP 

GO TO '330 

STOP 

RCPD P»: IF R»="Z" THEN 



RE" 



FOR JC=-Ct 
RERO N: 
NE>iT I 
GO TO 4.021 
DRTA '■( 



xo 7 
POKE 



USR Pt« + J^N 



eiN iiaeoiai 



eiw 1 

10O0©11,BIM liet0CiCH&0 a ,0,(5,0,0 ,o 

4.S0 DRTft ■■3"^ ©IN ©011ia©0,eJH t"* 
©011^00, BIN 001iil0O,SlN 01It!k^ll 
0,BIN lllIllia.SIN 11000011, BIN 
llilllll^BIN 11111111 

470 DRTR •*C",BIM 010101O0,eiN C« 
0101000. Bir^* 01001O10^BIN 1011Oie 
"wSXN 00010000 , BIN 01 0^1 010, BIN 
-lll001ia^BIN l^^l&^^l 

430 DRTR "D",BIN 00011000, BIN C 
ami 00, BIN (310 10 110, BIN llillll 
l^BJN 01101010, BIN 00111 Ifiie^BJN 
fl000010^Birt 11100111 

490 DRTP ■•£■* <0 ,0,0 .BIN 00111l0>i^ 
,BXN 01010010^ BIN 111 1 1111 ^BIN 
rilllOO . 

3^0 L'RTP r" 



SKILFUL DRIVING 



a0 


££ 


S& 


30 


;.0 


50 


&3\ 


70 


B0 


30 


10O 


■*LV" 


IIG 


115 


120 


130 


140 


150 


13 


1&0 


1T0 


190 


^00 


210 


3S-3 


ass 


230 


S35 


3; ■■ 


237 


24.0 


T D = 


S4S 


D=s0 


250 


D = l 


255 


c> = - 


257 


2B0 


26.5 


270 


2B0 


2S0 


540 


300 


310 


CRR- 


ZF 


3S0 


330 



CL» 







3C TC siri 
in;-', & 

PflPEP 6; SORCEk 6 

T^lK s 

Pi„3T 4,, 4.J DRP' 2 47,0 

r^P^W 0^167: DP=1?,I -247,0 

D«PU C, -1&7 

INK 

FOR Isl -fQ 23 

PRINT R-f RN0#1.7+-2.. RNi>*28+lj 

NEXT X 

INK 1 

FOR 1 = 1 TO 20 

1-ET X = JNT fPND*2B.i +1 

LET" Y = INT (RNi>*17J +2 

IF PTTR i:r,X> :>S4. THEN GO " 

F>«1HT RT Y,X."C" 

NEXT J 

INK 3 O'JER 

LET CRR=0 

LET RETs0 

LET X=15 LET V»l 

LHT R = 0, LET D :*0 

PRINT *:^T y ^X; ■* " 

PRI^^* RT 1,16; FLRSN 1; INK 

L If 

LET j:»=JNKEV'$ 

IF I* = "S" THEN LET R = -l; Lif 

IF I$a"S" THEM LET R»l; LET 

IF IS = "'6*" THEN LET fis©: LET 

IF I»a*7*' THEN LET P=0. LET 

'let X*^>t+R: LET Y«V+0 
LET CtHsRTTP f V , X.i 
PRINT RT Y,X;CHR$ fl44u+CBR? 
JF CH-4S THEN GO TO 500 
Ir ChsS0 THEM GO TO S20 
IF CHsdQ fiNC* CRR THEN GO TO 



IF 0Hs=«t9 THEN LET CRR = 1 

IF OH = 1731 RND CPP THEN LET 
O , BEEP .3,^: LET RET =RET + 1 : 
RET=20 THEN GO TO 560 

P«U5E DELRV 

OO TO 230 



<^O0 
JRN 

*V10 

43C 
J. 4.0 
4-50 



RERD Rl 



IF R»«"2" THEN RET 



FOR 
READ 
NEXT 
GO T 
OPiTP 



1 2^00000 ^& 
:?,eiN 10© 
-t-iSCM J.JLlD,- 
4S0 PRTR 

i00oe»09^e 

O . SIN 100 
10011111 . 

4-70 ORTR 



1=0 

N 

I 
O 4.0 

IN 1 
1000 

eiM 

■B" 
IN 1 
1100 
BIN 



TO 7 

poke: 



U5R R*-H,N 



,eiM 11000000,6 IN 1 
0010000, BIN 111100C' 
0.BXN I 00 10000, BIN 
1 ici'i*! IDC* 

,BIN 11000000^eiN 1 
0011100, BIN laiiiis? 
0,BIN 10011111, BIN 

11001101 
*ylCi L'M I Jl 1.-^0- 0,0, 0^0, BIN 110- 

■^001. BIN 11010O&1^BTN lllillll 

4 60 r>RT(U "D" , 0,0,0^ BIN 001^11'^.*- 
,BIN 01Oi0S>10- BIN 111 11 li: ,Bll< T 
?1 11100. 

4.90 DflTR 'Z" 

=^00 PRINT RT Y,.X; OUER 1; FLRS-r' 

1 . '■^" SEEP 3 t -*30 

510 PRINT RT"i,l;*-YDU HIT P ?4I.: 
= * GO TO 600 

520 PRINT RT 1,4.; FLRSH 1; INK 
2. 'zrzzrzZZZZRRRRRPFPPP" 

5=S FOP I =-3 TO STEP 3 

;T30 E^EEP ,2 Z. EEEP ,02.I-<-10 

535 NEXT I GO TO 600 

«irtO PRINT RT 1 ,. & ,■ " " "^HE l.*HEEL CKR:; 
P? IS OyER-LOROED" : GO TO 500 

5&0 BEEP 1-5 B^SP^ 3,B 

S70 PRINT "VOLt C'ONE JT f f * " 

©00 INK 

e0S PRINT '■ VOLI RESCUEO " ; RET; ' 

OUT OF THE 20 '■ 

610 PR INT ' ' DD DC'Dt'DDDn INE F lEJ,. 
ODr>DDDL'DDDDDDD ■ 

520 PRINT ' "THERE PRE 20 C«SUPL 
TIES. LYING IN THE HINEFIELO, Z. 
T IS YOUR JOBTO BRING THEM TO ^r* 
S H05PITRL IN P UHEELCHRIR ONS 

RT R TIME. THE FENCE RROLIND TH 
S FIELD IS ELECTPrFJED SO PI^OJ 
D CONTRCT IJITH IT-" 

630 INPUT 'CHOOSE R SKILL LEVEL. 

TO S fStrTHE ERSIEST> "; T'EL 
RY 

640 IF DELPY<0 OR D-ELRY^S THEN 
GO TO 530 

6S0 LET DELAY sDELRY #2+1 

650 RESTORE 660 

e70 FOR 1=1 TO 16 

&80 RERD N: BEEP *2,N 

B90 NEXT I 

70P GO TO 25 

710 DRTR 3,1,0^1,0,1,0,-2,-2,0. 
-2,0, -2^0,-2^ -4. 
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HIGH QUALITY PROGRAMS TO HELP 
YOUR CHILD LEARN 

PFL Is currently testing a n^y^ series oi eoucaiionai software and 
thet^rst programs are now available for^ale \o run on Commodofe 
ar>cl Sinctair ftiKcro computefS The= software is specrJicaHy 
designed lo provide controlled drill and practice in gradec 
exercises for children ^ged 7^1 1 m th© following subjects 

EnglfSh 

Arst1im-&tic 

Verbal R^isoning 

Reading and Speikrig 

(witr^ special tons iteration for rsmedtat pfoblems) 

Each prcgram has been especiaity designed by highly qualified, 
experienced educatronaNsts and written Dy professional pro- 
grammers. Trials have demonstrated Thai ihes^ programs really 
stinnu^ate children's entnysiasm and do help them lo realise th^ii 
acaderntc potential. TTTe-y wiu be of great s^a^ue to parents and 
teachers for norrnal. advanced arid remedtat tramrng* and also ior 
those preparing children (or Cornmon Entrance /Independeni 
SchooJ Entry examinations 

For fun her details please wnle to PFL al the address Delov^. staling 
whether you are a parent or teacher jhe type ot compufter avaitabfe 
and in which subjects you are interested. 

PROGRAMS FOR LEARNING, 

Dept. ZX, 

4 Stanley Road, 

East Sheen, 

London SW14 7DZ. 

Tel: 01-878 6498 



A TOTALLY NEW AND ORIGINAL GAME 
FROM SOFTWARE FARM 
FOR16KZX91 



P 





K£g^^^^ 



VOUR MISSION 

To p«rvatraiji th» Wiichai D«1ancfli, Ertter 



THE WITCHES DEFENCES 



(k^^WJI 



PNsI 



STALAGMITES AND STALACTITES wh.ch ^owacros your path, 
Bidsi a wflv through With yout La/er Cannon ib-yl beware - a surprise 

VOLCANOES to ^tl 0«t alt^e - if vou can* - an ww increasinfl 
amount Qt MVhiT* hQ\ Laiva lo avoid the closer vol? get to The witches 

VAMPIRE BATS That cIiHq to voyr 5hip, rnaking your csjntrali sfugaiih 

iiri:j hndiiy hi vCKJ STt Hot carflfoU draggiffcgiychJ dxmn to V^^ 

destrutli-on, 

CAVE- INS shchjirt vou hit th« nd* of the cavw with voyr Lh/^ Caraipn 

Of Bomb. p#rt of tHflfDot Will cave ^n un yoi* - ttve^^eate ihe 

THE NEAH^n you get ^o ih# VV iTchflS Cav#f n , tJw m&f*of her [>e*enca 
sng Will thro^al you at Qfice. ShouKI you survive all o1 itwm 1li.i>ghlv 
umlikfllyi th«n. you muiC coniien^El wmh :h^ W-.tch hef«il!i' AvQid being 
turoid ti^llc^fi^by h» lipeut wh^H atwmptmg tg rf^ittoy het wicked 

* 1 or 2 Plw*n 

* VUrtU^n enlirplY m Mk^ihc Codt * Mystery Spqtb poikliorrt te> bDrtib 

* H«ll ?r fame * & $ktll IwbI:! 

DeSTirgED TO BECOJVIE A CLASSIC! 



% 



AND ONLY £5.95 

THE SOFTWARE FARM 
CRAIGO FARM. BOTflMY BaV. TiNTERN, GWENT 



* 



JOIN 

THE 

USERS' 

CLUB 



Mah# thft most of your Spectrum or ZX81 bv 
jo ruing the eountry's strongest and most 
enthusiastic users' c(ub-the National ZX Users' 

Cfub. 



When you join us, we'll send you our 'new mernbers welcome 
pack' with 70 programs (10 for the 2X81 10 fort ha Spedrum). 
plus the first issue of our value-packed club magazine 
IMTERFACE 

Irsi^de INTEf^FACE as wall as a! least b\x pragrem^ for your 
ZXBl Of Soectninfip you'll find letleri from members as I hey 
share tips ond \d&9% and sound off on i v^imty of subjects 
($LhCh as yDU-know-who's appelling delivi»ry times recordh a 
list of local ZX clubSp and sp^dal qffers from software houses 
and book pyblish«r^- specie I offers just ior m^mber^. 
If you're having problems with your computer, we have 
experts on tap to try and help ypu. If you want to start a loci&l 
users' club, vve'31 give you publicity, and let you buy books at a 
special discount for your dub members. 
If you're not a dub member, you're missing out or^ making the 
most of your micro (and try saying that ten times quickty!) 
Come on m Bnd join us. the water's fine. H s E9.50 for a year's 
INTERFACE, and we'll send you a sample i&sue for £1.00 

Run by Tim HartneM, the National ZX Users" Club is a resource 
just waiting to be tapped. Come on and start tapping. 



National ZX Users' Club, 
Dept. 2.C 

44 46 Earls Court Road, 
London, we 6EJ 

OK, Tim, you've convinced me; 

( I Send me my 'new members' welcome pack" pi us my first 
i ssue D f INTER F AC E Aftd kee p t hose IN IE R F ACtS co mi ng 
for the rvext year. I enclose £9.5D (UKi £12.50 (Europe) 

\ iJust send me a sample of INTER FACE, I enclose CV.OO 

I have I J a ZXSI | ) a Spectrum 



hR + ii+1 + 4 (■■■•'^**1 + >"F"'I • l-«ril-af + !l + >l'li + l + lf< + l + i + « + >- + '4 B-«- 



FMarrre -r-ir-.<^-ih+<ii«#t+R 



■ «#4 IHI # I « m <HI 41 ■%•« # I! «■ 
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NUMBER CRUNCHING 



Number crunching 

on the 

Spectrum and ZX81 



Dr Frank O'Hara has a look at what is really going on 

inside the ZX computers while they are carrying out 

arithmetic operations. He says he has discovered 

some programming weaknesses in the ROM, and 

even the occasional outright blunder'. 



A good deal has bean written 
about the problems of doing 
arithmatic on the 2XS1 , There 
i^ Ihe ganarai point that 
computers do not hold aH 
decimal numbers e^tactly- i^nd 
the further limitation of the 
Zxai ROM to e kilobytes, not 
all devoted to arithmetic. 
There are aUo ^orrte 
programnning weaknesses, 
and even the occasional 
outright b)undef. 

It occurred to rne that it 
mighi; be useful to have a 
BASIC program to show 
exactly what decimal number 
the ZX81 or Spectrum is 
holding, even when it is not the 
number you thought it was 
holdingl This i& possible 
because a B byte floating point 
number can be expressed 
exactly in decimaL even 
though it may take a lot of 
digits to do this. The result of 
my effort© is Program 3. 
Because it is long and 
complex, it seems best to 
intrDduc:e the subject by 
means of two shorter pro- 
grams which already clarify a 
lot of the anthmetic. 

Program 1 has two versions. 
Line 20 is the general wefsion 
and line 30 is a special 
a pp [(cation Line 20 shows 
you exactly how any given 
number of e^cpression is being 
held on the ZX8 1 or Specifum. 
AS a 5 byte floating point 
number. For the ZX81 ,23627 



must be replaced by 16400 
and 23628 by 16401; there 
must of course be only one 
statement per line and the 
INPUT quoies must be 
replaced by PRINT quotes and 
then INPUT X*. Note that the 
assignment of a value lo v has 
been left inside the i ioop so 
That the program will work on 
the 1K ZX8K 



Results 



Run the general version in iine 
20 and it will give you quite a 
lot of interesting results. For 
example, the expression V^ 
gives 12B0OO0 It is easy to 
see from the manual that this 
IS correct. But ,S gives 127 
127 255 255 255, one bit 
short. This will rieed ip^ves- 
ligation. Continuing for the 
present with program L 1 or 
1/10 gives 12B 76 204 204 
204. Those 2 04 s seem to cry 
put for rounding up, don't 
ttiey? Sure enough, there is a 
blunder here in the ROM. stiK 
present in the Spectrum. 
Another example of this 
gremlin is the eKpression 1/3. 
This gives 127 42 170 170 
1 70 and you get no prize for 
guessmg that the last 1 70 
should have been rounded up 
to 171. How about trying 
some integers* I hear you ask. 
Well, 10 gives 10 on 



the Spectrum bat 1 32 32 

on the ZX81. That is 
because the Sped rum has a 
sped at w^y of holding integers 
which are smaller than 65536. 
leading to greater speed of 
operation and so restoring 
some of the advantages of the 
ZX80. These smaH integers 
will not give us any trouble 
anyway, so we will move on to 
larger ones 

Entering leB gives 145 67 
80 and lei 3 gives 172 
17 132 231 42. Those bytes 
may not mean a lot to you 
now. but one object of 
program 3 wiJI be to show that 
they are exactly cofrecr. Lei 
me slate it plainly: all the 
powers of 10 from lei to 
1eT3 are held e)(actly on the 
2X81 and Spectrum. The first 
imprecision arises with lei 4. 
as we El shall see below. This is 
very useful for multiple 
precision BASIC, and it is a lot 
more than the manuaf 
promised. Let us not miss the 
virtues of these machines ir^ 
our eagefness to catch Uncle 
ClJve rrappingi But beware of 
expressionEi like 1 On (10* *n 
on the 2X81 L Even 101 is not 
precise- Try it and see. It gpves 

1 32 32 O 1 which you will 
see is one bit over what 10 
gave on the ZX81- For 
precision^ le7, say^ is always 
preferable to 10 7. You may 
need to use tOn in a program 
because the expFession len is 



not allowed: but it wilt be no 
use to you ti you need an exact 
integer result. Rounding it 
might work, h\jt should b% 
checked first. 

Finally- try a few eHpres* 
s»ons like 2n I give you two 
inestact ones here. 213 gives 
142 00 6. That last 6 is the 
error. On a ZX81 you can 
check direct thai 8192 gives 
142 0, Thfes IS easy 
enough to check from the 
manual anyway. On the 
Spectrum, 8 1 92 is of course a 
short integer. So here is i 
tonger one that can be checked 
on the Spectrum too. Enter 
226 and you will get 155 00 
Oil. The 1 1 IS the error term. 
To find 2 10 the 26Th. you can 
exit trom program 1 {press EDIT 
and then STOP) and enter the 
command PRINT 226 (or 
PRINT 8 192 •SI 921- This 
gives 67108864. Run 
program 1 again and enter 
67108864 digit by digits Sure 
enough, it gives 1550000, 
confirming that the 11 m the 
last byte was wrong. 

The integral powers of 2 are 
so important that you may like 
to invesfigate them fully The 
second version of program 1^ 
in line 30, enables you to do 
that. The program can be 
derived from line 20 by editrng 
the first part of it. When run. it 
shows ci early the 19 cases 
between and 126 in which 
the ciKpression 2n does not 
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give an exact result. Similar 
inaccuracies occur at tha 
corresponding negative 
powers, as you can easily 
clieck. If you are interested in 
doing exact numerical work, it 
can be useful: lo know what 
these 19 cases are, and how 
you can get them exactly and 
easily. For example , Euler's 
famous prime number, 
231-1, can be got exactly by 
either 2*230 1 or 232/2-1. 

Decimal Fractions 

Before moving on to program 3 
it will be useful to look at a 
imell program which enables 
those decimal fractions like .5 
and ,1 to be correctly 
produced on the ZX81 and 
Spectrum. Program 2 is 
restricted to numbers which 
start with a decimal point and 
contain no e-formai. It 
converts such number & to 
floating point form more 
accurately than the existing 
ROM routine, and it rounds 
them up as needed too. 
Entering . S r^ow gives 12800 
OOasil shoufd; .25 gives 127 
000^125 gives 126 00 
Op and so on. In addition .1 
gives 125 76 204 204 20S. 
correctly rounded up. Entering 
.33 3 333333333333 3 
(sixteen 3's) gives 127 42 
170 170 171, correctly 
rounded up. It is worth 
mentioning hare that the 
reason why ,1 and .5 are 
incorrect on the ZX81 and the 
Spectrum is that the division 
routine jumps to the wrong 
place in trying to get bit 34, 
and that this could be 
corrected by changing one 
byte in each ROM. 

Positive Numbers 

And so we come to program 3, 
This is a multiple precision 
BASIC program which con- 
verts a 5 -byte fioaiing point 
number exactly to decirtial 
form. \i deals only with 
positive numbers. Negative 
numbers do not show any 
special features here^ It does 
not deal with "short integers" 
(less than 655361 as they 
occur on the Spectrum. They 
too present no problems. It 
could be typed into a ZX81 
mainly by using a new line for 
each staTement I aim here to 
show you how it works. Then 
you can use tt for any numbers 
that interest you> 

Division 

The heart of the program is in 
line 50, which stores the 
constants needed to divide by 



Ihe first 4 powers of 256. in 
muttipJe precision form. The 
division is done by 
mutt [plication, and the result is 
exact. This can g^ve up to 39 
digits before the decimal and 
up to 159 digits after it. No 
attempt is made to truncate 
here. You can round off as you 
wish; as the program stands, it 
tells you the whole story. 

Decimal Numbers 

Three types of result are 
possible: a decirrial greater 
than Yi and less than 1 , a 
larger number and a smaller 
fraction. Enter a number or an 
expression between Vi and 1, 
and the program returns in 
about 7 seconds the exact 
decimaJ equivalent of the 5 
bytes which the machine holds 
for thai number For example, 
.75 gives the exact result 
0.75 followed by 34 ^e^os, 
There have to be 32 decimal 
places to give exact results; 
we are working in sixes, so 
there are 36, the last 4 always 
zero. The program atso gives 
the actual 5 bytes held by the 
machine, here 1 29 1 92 O 
Noie that I have left the 
second byte as a true 
numerical byte since all 
numbers here are positive, but 
if you want to alter the 
program to subtract 1 28 from 
it feel free to do so. Try also .6 
at this stage. This gives an 
inexact result. You will see 
thai it starts with .799 . -, 
that (he inaccurary begins at 
The tenth decimal place, and 
that 30 decimal places are 
significant I not 32. because 
the last byte is divisible by 4), 
Finally, in this range try 91 to 
see a result which has 32 
significant figures after the 
decimal- 

The second type of result is 
the larger number. This takes 
up about 30 seconds for about 
Te38 [or about 2 to the 1 26)^ 
Line 1400 has been coded to 
speed the original draft up by a 
factor of about 3, but those 
digits take time to produce 
(and the exponent t a ices time 
to insert). Here you can test 
those powers of 10 from 1e5 
to lei 3 and see that they are 
all exact, (lei 3 takes 16 
seconds). It is interesting to 
see that the error in lei 4 is 
16364. Since (he exponent is 
2 to the 47. the 32nd bit can 
only be correct to the nearest 
2 to the 15 i.e. 37276B. and 
this leads to an error of plus 
1 6384. Of course this is just 
as it should be, and shows the 
system reaily working, k is 
also of interest at this point to 
look ^T The hrc|est power of 1 



that fits into the machine, 
1e36, though the result may 
not tell vou a lot. 

The third type of result is the 
longest, with up to 159 figures 
after the decimaJ. with 3 final 
zeros always shown. These 
numbers take from about 25 
to 52 seconds; producing 
those digits takes timef .5 
belongs to this group; it starts 
with 499 . - , is wrong from 
about the tenth place, and has 
33 figures after the decimal 
i|only one division by 2 was 
needed for the exponenih Ai 
the other extreme, le 38 
takes 52 seconds, shows a 
similar scale of inaccuracy, 
and gives 157 figures after the 
decimal (not 1 59 because the 
last byte is divisible by 4]. 

Finally 

program 3 also provides for 
the input of 5-byte floating 
point numbers in line 25. To 
use this, add the two lines 
15 GO TO 25 
62 GO TO 70 

and change line 1 80 to GO TO 
15 (to restore the program, 
delete lines 1 S and 62 and 
Change line 1 BO back to GO 
TO 20K Note that I am still 
using the true numerical 
second byte, and if you want 
to alter that you will need to 
add LET m(l)-mfT|4 128 at 
the end of line 2 5 and LET 
m[1) ^m(1 j - 1 28 at the 
beginning of line 70, 

Perhaps the mam numbers 
of Interest for this second 
method of input are the largest 
and smallest: i^e^ 255 255 
2B6 255 255 gives the fulJ 39 
digits of the integer 2127 - 
295, the largest inieger which 
the ZX81 end Spectrum can 
hold. You might not guess 
from the manuals that ihis 
number is held exactly on the 
machine! At the other 
extreme, the smallest number 
IS of course 2-128. entered 
by 1 1 26 0; but perhaps a 
more interesting number is 
2-127 - 2159, entered by 
1 255 255 255 255. also 
taking 52 seconds, and show- 
ing the maximum of 1 59 
significant figures after the 



decimal. You may also like to 
use this method of input to 
enter some of the numbers of 
special interest revealed by 
programs 1 and 2 above. 

Machine Code 

Program 4 is a machine code 
version oi Program 3. The 
arithmetic has been done m 
binary coded decimaL and 
most of the printing has been 
done in machine code too. 
Hence the longest number 
now appears in less than a 
second. Thts should greatly 
extend the usefulness of the 
program. There fs string input 
too, (line 30] so the program 
can deal with any expression, 
function or variable, not just a 
number. There is provisjon for 
negative numbers, and for 
short integers as held on the 
Spectrum. (To see the fuH five 
byte floating after the decimal 
point, add line 3 POKE 30722, 
27 before running. This gives 
54 places after the decimal for 
small fractions. To restore the 
full 159. delete tine 3 and run 
again. For the alternative 5 
byte input, add line 25 GO TO 
40. To return to normal input, 
delete line 25. f^ote that the 
program does not check 
whether your five bytes form a 
legitimate number. After a 
break, re-enter at line 30. 

To see a Spectrum bug. 
enter "INT-65536"; you may 
be surprised at the answer! In 
one respect this program does 
better than the unaided 
Spectrum, Expressions like 
' 65535 r- (or '65000 
536" etc. I give the corr^t 
answer here. On the unaided 
Spectrum they give - 1^-39! 

Summing-up 

I hope this article goes a long 
way to dispelling any mystery 
about how numbers are held 
on the ZX81 nnd Spectrum. 
Although Program 3 is lor^ 
ano complex. I believe that it is 
a mine of information fl trust 
that phrase is not copyrightH 
and can be used far beyond the 
cases that I have looked at or 
indicated here. 
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10 REM 

a0 LET 

_ x» PR 

? S: LET 

3629: PR 

T i : PKI 

30 LET 

P. i =1 TO 

^PCEK S3 

NEXT 



x=e*. INPUT "Enter ct num 

X p r € £- i i O n ■' ; X $ : LET V. -'JR 

I^4T x»;"" ~ ";; FOR i =1 T 

V sPEEK a3©27+S56*PEEK 2 

INT PEEK (V*i}," ", N£X 

NT : GO TO ae 

r. al: FOR J«« TO ISS : UE 
PRINT -St";,!^" = ■■.: FO 
S : LET V sPEEK 23S27+2S6 
6£3 : PRINT PEEK fv+j);" 
i . PRXMT ■ NEy;T J 
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3000 REM "dt 

56*PEEK sz-sea 

jG20 input *' 
£tart5 With 
Contains no 
3030 LET brV. 
1 FOR i =1 T 
*d i NeXT t : 
3124.0 IF b-a* 
51) TMEH PDK 
3e<SE> PRlriT .* 
S. PRTMT PE 
i ; PR IMT T G 



C 1 






M^PEElr, 2 ,? S3 7 4-3 



Erittr a number thai 
a vJEiCinai. point and 

ftL ajii TO J : LET d sl 

LET a^bi'd 

d>^4*2t (PEEK (v+11 -1 
E V +S , PEEK t V *F> +1 
St, ■ i "^ ; FOR i si TO 
EN * ^."^i } ; " " , NEXT 

c« TO a^a 



Pfograjft 3 



lO REM ■"number" 
SO INP.iJT "Er, \tr a 
»ber ■■:x' LET v=PEEK 



JCrOSi I i V£' nu 

S3&2>7+£5e*P 



.» 



> :=PE 
=J» f 1 
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EEK S3633; LET e =PEEK iv+1 

(ft C4.> : FOR i si TO 4.: LET ED f i 
EK (v+J+15- NEXT i: LET ttfii 
i +1&&: GO TO 3C 

as DIM fi) f d J .■ INPUT £■ ; " " ; » 
■' ■■; iri f3> ; " ";« f4,i 

c f 4 ,6> 

C (1^1.^ =390&. LET Cil,S 
LET CiS,lj=i5. LET C f2 
LET 



30 DIM 
4.3 DIM 
50 LET 

=^50000 . 

a< =a5B769 



c i2 . 3i =easc*i& 



LET 



C I3^a> =59&a4: LET C *3,3.^ =&4-4.775 
LET c (3., 4^.'^ =3905-2? LET C f*^2) = 
232: LET C (4. , 3* =S30&4.3 . LET C 1 4- , 
J.) =653869 LET C tM^5* =e2S90e. LE 
T C (4^,, 6J a250G*£SC»- 

&© FOR y.-l TO i. LET b-»(fc>; D 

J=l TO e LET a < J-. = 
J: GO sue 100O. NEX 



IM a f6J 
C (K .. J} ; 






(4 



b i 1 .1 



IF 



GO 
SO 

L^T 



IF 
ri J 



FOR 
NEXT 
k 
65 PRINT 

70 PRINT 

*'; n (3J ; " ";« 

60 LET r»-" 
ET f*fG'* 

90 IF e tflSe T.HEN 
100 IF eslSS THEN 

iie LET e=e-i2S: 

&UB 14.00 
120 FOR J si TD 7 
ZN LET /-fsj-^ + STR* r 



130 NEXT i 

14-0 FDR j=i+l TD 7 

NEXT J 
150 LET rs = i- * + ' . "- 
3 GO SUE 1300 

LET r*=f$+ 
5=1300 !?0 

34. ■ GO Sue 

PRINT i- $. 
GD TO SO 
FOR i ^^ TO 13 
-7) *b NEXT i 
FOR I s=13 TO © STEP 
NEXT j 

unr-j 



0i 12.1 



e < sl28 THEN L 



TO 160 
TO IS^ 



f i .> 
&0 



i :»0 
ro 



TM 
1.^ 



GO SUB 130O 



. ", FOR 

ne>;t j ; 



i&e 

LET 

8 TO 

17G 

10PO 
> +a C i 

Ue» ?0O0 
l^Se RE 



SUB 



LET 



j-3 TO 1 
GO TO 17 

FOR J = 



130« : NEXT J 



LET r fi .» ~r ti 



- 1 : GO ^. 



"C- 13 . 
TO 3 STEP 



LET f li > s:d*r 



-1 



GO ^ 



1100 FOR J ^1 ' 
V i * ; NEXT j 
1 110 FOR i sl3 
JP 2e>0D NEXT 
1120 RETURN 

1200 LET h -0 FQR i =S TO ;3l4- . LET 
h-h-d*INT fK/rfi; LET rii.l-h»lee 
■^rii^, LET b-rii); LET f li,>=lNT 
lh.^d,i ■ NE.XT i. RETURN 
1300 FDR f. =X TO 5 IF r !\i > : iCtf. - 



r * = r » + " i^ ** 
LET J-^^f^+STR* 



.5 THEN LET 
131© NEXT K 

RETLJRN 
1^00 LET f =XNT fe/St , 
^. LET d sase FDR J=l 
UB £■ NEXT i. LET d ^a 
D 9 . GO SUE S : NEXT J : 
= O00 LET f f i "l.> =f r i -i> 



r f^? 



1^ 



i_ET 9 ::£-©* 
TO f : GO S 

FDR J=l T 

RETURN 
+ XNT <r a i 



lee I I. El r 1 1 J =r t i I -i£&*iMT Vft" 



Program 4. 

1 LET >f=0 

2 POKE 30720-1 A: POKE 30721 .. 1 
20 POKE 307^^. SO: LET d =3©7S0 

4. RESTORE FOR i =0 TO &3. RE 
^D n POKE A + i.,rf- NEXT i 

& DRTP) d .57 . £ . 37 . . ,0^ . 0.. 0.. 
3 ^ , ., , .. .. .. , 2 1 , 37 ^ 1 3S ^ 1 37 , 6 , 
57 ., , ., ,. , ., , , ^ , , ^ 5 ., 1 S0 , d 
,, 1 00 ,. 71 . 1 1 7 . S7 ,. 6 < 37 ,, , , ^ ^ 0^ ^ 
3 ,0 ,2 , 50 . 13J rB,f;7,.J0J ., 5£^ .. J 05 ,. So . 
137, 6,37 

8 LET a =30976 
10 FOR i =0 TO 260 PERD H: f*Or' 
Z a + i .n , NEXT i ^ « , 

12 &RTR 6..S .79. 203^25. 19;:. 4.8^1 
7 .B . Ife . 17 . 14.5, 120^33^ 109 . 120 . 1&7 

,26". 14.3 .39^ 16 ^27^ 4.3, 16 ^24-6, 6, 16 y 
33^, 109., 120., 167.. 126. 1*3,. 39 ., 119 . 4.3 
. 16 .1^4.9 . 193 . 16 .216 .201 . B . 100 . 33^ 
110'. 120 .54.^0, 35 , 16,251,33^0^ 120, 
54. ,. 14 , 6 ,. a ,. 4.2 ., 75 ., 92 

13 PRTR 35 . 197 .35 ,22"^ . 126 .203 , 
£i0 .«10.2 . 198 . 126, 4.2 .0, 120^ 17,16.. 

.as ,34 .0. 120, 17.-94.. 120,, 1,. 16. 0,23 
7 . 176.a05., 0., 121 .225, 193 -16. .221, 4. 
a". 75 . 92 .3B . 136^254. . laS.. 245 , S6 .20 

.214, , 12S„71.. 197,6., 36.. 33.. 14.5, 120.. 
167 . 13B . 143 

14. DRTR 39.119.4.3,16.24.9,193,1 
S.. 339.. 6.. 36 .33.14.5 . 120, 126,230 -24. 
5»,203., 63., S7.. 203 ..63, 203 .63,130,66 
,. 119.. laa. 23©,, 15, 134... 119,43 . 16,23 
5.. 24.1 .214. . la© .4.6 .24. .23 7 .6© , 71 .33 

, 130 . 120 . 16 7 . 197,, 6.. 60, 126,. 43^ 2., 1 
38 , 100 .203,63, 119^35, 16. 245, 193, 
16. 235 

i£ DflTR 42 . 75,92,35, 126,254, 12 
B .S4S,SS .31.6 ,20., 33., 110, 120 , 12©.. 
167 . 35.32 .2 . 16,249 .229, 197,205^4 
3.4S,a0S .227,45, 193,225,5,40, 11 , 
205, 4 , 122.. 35, 16,250,24, 3,62,48,2 
IS .62 .46,216.. 24 1,, 264,128,33, 130., 
120 ,56 .9 ,6 . 16 ,205 .4 , 122 , 35 . 16,25 
3.201 ,58.2. 120,71,205 ,4 . 122 .35,1 
5 .250 ,201 .229 ,197.. 126 , 254 , 10,4S., 
5 ,245, 62 .48 , 21 5 .. 241 , 205 .40,4&,20 
5 ,227 .45 , 193,225,201 

20 LET y=0: LET V irPEEK 23627+5 

56#PEEK aoBas 

30 INPUT **Ente- a nomb&r or £ 

" p f e 5 £ i u n " .. X * LET K =URL .X $ ; GO 
TO 50 

40 DIM a (5J : INPUT afl.>;" ■';af 
5(3);" ■';ar4).:" **j a (S.i ,- f 

NEXT 



2.'.;" *'.. 5(3);" ■';ar4);" "; a 
OR i -1 TO 5: POKE v+i,3fi) 
i ; PRINT ' ' : GO TO 60 
50 PRINT ■ ' X*, " 

60 FOfi 1 :=! TO S. PRINT PEEK {V 
+ i J ; " '■ : NEXT i; PRINT " - ", 

70 IF PEEK iV+1.1 t .>0 THEN GO TO 
100: 
60 LET r=PEeK ( V +3> +256*PEEK I' 
^+4J : IF PEEK tV+S) =2SS THEN LET 
r=r -65536 

90 PRINT r: GO TO 25 
100 IF PEEK rv+£>."*sl23 THEN PRI 
HT ■'-■', POKE \y+2,PEEK (v+2>-iaa 
110 RRNCOMIZE U5.R 31016- GO TO 
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YOUR COMPUTER BUYER'S GUIDE 

, .should be the first choice of ^^^^^^^^^^^^— ^^^^ 

magazine for anyone contemplating 
the purchase of a microcomputer, 
whether as a first time user or as an 
existing owmer wishing to upgrade. ^ 



On Sale At Your Local Newsagent 

Fr(»m December 3rd 

Priced £1.75 



In this special pubhcation, we take 
a look at the art of choosing a 
micro or printer, as well as letting 
our reviewers loose on the top 
machines in the market. You'll find 
reviews of the latest microcomputer 
systems such as the ACT Sirius 1, 
Apple III, BBC Micro, Commodore 
64 and ZX Spectrum, and we'll also 
be taking a look at some of the old 
favourites such as the Apple II, 



VIC -20 and TI-99, 4A, to see how 
they fare in the modern 
marketplace. In addition, you'll 
find up-to-the-minute reviews of 
various printers. 
If you're at all confused by the 
wide range of microcomputer 
systems available, you'll need 
Micro Choice — the magazine 
that helps you make the right 
choice! 



MICRO CHOICE 

ORDER FORM 



Phase *#nrf me oQpy^i^t^ oi 



Cut oui and SEND TO: 

513 LONDON ROAD- 
THORNTON HEATH. 
SURREY, 
GR4 6AH. 



f am wnctomin^ ftiv (drlrir d* nffmmmary} 

Order /ar £„ , l^"" " * 

ffimdr ^d|«bl# fa ASF Lid J 
OB 



WS4 



^^ 



m 



P^leas« u»9 BLOCK CAPITALS and include post codas 
ADDftESS 



i * * ■* I 



1. * * «, r I * - # * * * * iP • ♦ ♦ * 



# «i # «• • a ■! » * -* ( 4 ¥ * I 



Signature 



POSTCODE 



i i ■ i i' i + 4 t + -■«■«»»■*■ * 



1 .*?^ 



SPECTRUM GAME 



Getting stuck into 
the maze 

From deepest Gloucestershire (Cheltenham, in fact), 
Tudor costigan conjures up a maze, and puts you 

in control of MAZE-MAN. 




The program is easy to 
understand once you press 
RUN. You press "a' to move 
up, jt' to move down (the 
funny blob in line 320 of the 
instructions is a zK 'm to 
move right and 'n' to move 
teft. The reason fqr choosing 
three kevs will become dear 
when you try the program out. 
You get 100 points for an 
'c' and 200 poiints for an 
es^planation mark, with a 
miserable 10 tor an asterisk. 



Variabies 

00 1 00 70: InitialisaTion of 
variables and the like. POKE 
23692,255 cures the 
Spectrum of its hsbit of asking 
'scroll?' every time you b^mk. 
The subroutine at line 4300 
draws the design shown at the 
beginning of the program. 

0090-0185: These print th^e 
title and ask for the 'skilf level', 
with suirable error messages. 
'ww' is used as a delay loop 
later m the program. 



0190-0210: These define the 
user graphics, using DATA 
staiaments from lines 3700 
onwards In the listmg. the 
graphic^ are shown as the 
letter they are. rather than the 
little things you'll haveftashing 
around your screen when it 
gets underway, 

0230-0440: This section of 
the program provides 
instructions if they are needed. 

0510-1630: These set up the 
position of the ghost' m 'V and 
'k\ and then printout the 
board. Originally, when 1 udor 
first wrote this, each 
character position' of the 
boa^^d had a different DATA 
element, but he found this too 
slow. Tudor says that the 
design of the board h^s been 
' extensively tested' at his 
school, and there have been no 
complaimsl You can make the 
elements of the lines different 
colours, putmg the colours 
directly into the DATA 
stetementSr ss described in 
your manual. The CHRS 17; 



CHR$ e in line 1420 allows 
the old attributes of the paper 
to show through (see your 
manual, pages 1 1 1 and 1 14f. 
Lines 15 SO to 1610 prrnt the 
title and scores in varyjn^g 
degrees of noticeability. Line 
1620 prints the amount qf 
man left in the middle of the 
board. Line 1 630 sets the 
paper colour to green, the 
background colour of the 
in sides of the maze. 

Variables used: 



n - high score 
n$ — high score 
j — code of 
'underneatfi' ghost 



object 



kk ~ number of lives teft 
i - to count objects eaten this 
frame' 
b - score 

dS — stores previous key 
pressed 

V - loop variable 
c9 — general input variabte 
qpZ - loop variables 
d - loop variable 
a$ - stores data for board 
printer 

s — loop variable 
jc,y - position of majre man 
kj — position of ghost 
ss, sd - contents of proposed 
position 

qS - score and cofour convrol 
aa.bb.ccdd — length of notes 
qa.qb — added to k and I 
produce old position 



:$ = STR$r ft; 



X REM MPZE MflH 

POKE 2363a - =35 

S& LET J =33: J^T K =■: =.5 : LET i =0 
LtL I t;>=U . l_tL t ^ 5= ' ' 
30 BORDER &r PRPER 7^ ji^k 3' C 



SO GO SUE iL.t.ae- f-o^ ^=-3 

70 INK 



S 
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SPECTRUM CAME 



Q0 PRINT FLR3M l; INK 1, '■ MR 

Ze MftN - By T*M.Co&t i 93n 
XO0 PRIMT ; PRINT 
no PRINT "Skill Leverl-?" 
la© PRINT " Hard .Mfidi urn ,E5sy ' 

H,M.e> ■■ 

130 PRUSE Ct 

14.0 LET C*-INKEV* 

145 IF INKEY*:*"" THEN GO TO 14- 









^ ^ <» <» •«» a 



OP. zs- rt- ?>?£N LE 
OR C» = "M" THEN LE 
OR c$="E" THEN LE 



ISO IF C%<:'"r,' 
C«< >"W RND C* 
^ND C *■:>"£■' TH: 

M . n - or ti on ly 
30 

160 IP C5^'*h' 
T wy =^ 

170 IF €*-'»■' 
T WW=2S 

1S0 IF c»=s"e*' 

T 4i«tM=5Cl 

l&S PRINT ftT 10.27, C» 

190 RESTORE 3700 

S00 FOR q=l TO 6. RERD X$ 

20S FOR 2=0 TO 7. ?=£:«£■ X; POKE 
USR XS+Z ..X : NEXT Z 

210 NEXT q 

220 IF rc-:.>i? THEN L=D TO 4-50 

S^0 PRINT . PRINT ''Do =Ji^u v z £ >^ 
instructions <Y^MJ" 

240 IF INKEV* = '"" THEN OO TO £4-0 

SS0 UET c*=INKEY$ 

260 IF c»="n' OR C%="H" THEN GO 

TO 450 

270 XF Cf<>"y" PNO C9t>"Y" THEN 

pO TO P40 

230 CLP 

300 PR'IP^ ; PRINT BRIGHT i; " 
INSTRUCTIONS " 

310 PRINT ; .PRINT "To mC^ve Lip'' , 
"press a^" 

320 PRINT "To move <su0n" , "pr^ss 

330 PRINT 

^34 PRINT 
' n ' ■■ 
3&0 PRINT 

is- 

370 PRINT 
3S0 PRINT 
430 PRINT 



"To mcvs r i 9>i t ■• , "pres 

'To iiove lef t ", "press 

PRINT ■■ * 51 10 poin 



O = ISO pDirjls" 
? * 200 point>" 
PRINT FLflSH 1 . * 
^RES^ rtNV 'LEV TO CC=;JTJNUE 

435 IF INKFY$<>**" THEN GO TO 4-3 
5 
440 IF INKEY$^"" THEN GO TO 44© 
S10 CL5 . LET i-€^: LET K^ig 
530 RESTORE 

650 DRTR •nttuttunnnnnnunnnnnnnuu 

U" 

&60 C'PTP "tt4<!f-i!-^^¥^^?^iff^f^?^JF'*?^^^ 
tt" 

6S0 DRTA *'aO»tttt******«-»s.***ttttttO 

tt '■ 
690 D-RTf* "t*#«##^l»^ttlXtttf»f|^]X^^J^»l- 

B" 

700 DPTA "»#»»»7l»##^#«^-»4tt#ttttft'» 
B ' - .... 

710 DRTP "tt^^«^#4 49««»|»lll»#^#«^4t« 
tt" 

720 L^ffTR '•nnn^tt*nfn ns^n^ttmn 

»■■ 

730 DRTTR 
Uf 



WTR 



" IS # » » -I- s^f} « nttfi oiTf» »# » » ^ » » 



74« 

»*■ 

750 DRTR 

760 DHTR 

tt" 
770 t'lHiTa ■■Jintsxiti±*e»±itttt±t3iiiliiit»i*i 



:-i ; : « 



■ ' 1 ' * ti ^* 1^ f 1* U 14 *4^ l-t M >• 1* u 14 1* M »4 ^ 

TI ■*» rap44 r* ^" ■ ^™ ^" ^ ^^ ' ^" ^" ^" "■ ^^ ^" ^" ^" » ^^" ^» ^" .■■ T 

w 

Q30 ORTR ■■ttnnnnnnnn»nnnnniiTt:t»nn 
tt" 

1400 FOR di = l TO 19 

1410 RERD e$. FOR S-1 Tu 32 IF 

e»i3^^="tt" OR esisjs"^' " TriE'N PRPE 

R 7: INr«. 4 

1412 IF d=12 CfHD S = ll THEN r-RPEf- 

4 

14 15 PRINT PT d ,a+£.; e* f^l , T'CIPE 

P 4- TN^^ 1 , ^ 

14^-0 NEXT :j : mi NT CHR:^ 17^ CHff* 

1460 NEXT d 

1430 PRPER 7: INK £ 

1550 PRINT RT 1,0; FLRSH l.'"Ma2^f 

man". INUER5E 1 ; RT 2,3, " Bv ' - I' J 
UER:?E 0;RT 3/1;"T.N-C," 
i&00 PRIJ4T RT 5,0, IJf'JEHSE 1, 'HI 

SCORE*", RT 6,1; 1>K''£?^SE L>. PPPEr: 

7, n* 
1^10 PRINT RT B,^: Ji^J'JE.R^E J. "^.C- 
ORE"; RT 9^1. STR* b 

162© PRINT RT 9,19;STp$ KC; 'C" 
ie.30 PRPEP 4 

l&a-O FOR S s0 TO £-00 NEXT £■ 
1710 LET u*13; LET iC:5^0 PPINT 

T 4J X i " •*' 

1750 FOR U =0 TO WW - JfEXT l> 

1755 BEEP ,02.4 
1760 LET ^i* = INKEY* 

1765 IF x* = "" THEN LET >:* = INKEy* 
1-770 IF X $(,»"♦' THEN LET d» = "" 

1771 PRINT RT y . x ; ** ' 

17S0 IF X^-'Ut" OR X*-'rt" OR .i<ss" 
■n " OR d$ = "M' THEN GO TO 1S00 
1762 IF :.;t = "n" OR >:i="f^" OP dS=' 
n' OR df-"N'' THEN GC T'3 X€^a^ 
1784 IF .f*=: "^" OR -$= R" OR d * =^ 
a" OR d$="R" THEN GO TO 1340 

1766 IP M$ = "Z" OR x$ = "Z-' OR c** = '* 
Z" OR J*="Z" THEN S?0 TO 1-36 O 
178© '--O TO ^lt'5 

1300 LLT :< ->: -i-i 

161© LET SS=CODE I SCREEN* «y^X)J 

IF ss-i^SS THEfJ GO TO 1900 
1S12 PRINT RT y .X. *«" 
1615 GO TO 2100 
1650 LET Xsx-1 
1830 LET SS=CODE tSCREEN* |y,x)T 

IF iS r r-^S THE'-' trO ; t? 2 '^50 

is32 f'KiNT~RT T},:^:'"^" 

16 35 GO ^O S10O 

13 50 i-llT SI -C CrC : ,CR£: £; 1 5 ^ • f . .'< .* ,1 

IF SS < >;:ii:i^ I MtN GU iU ^000 

1652 PRINT RT y^X^"l*" 

1655 GO TO 3100 

1660 LET y-y+1 

1670 LET SS=COOE liSCREEH* (9,'XM 

IF SS < >3e THEN GO TO S05O 

1672 PRINT PT y^x;"!*" 

1675 GO TO 2100 

1900 IF SS=42 THEN LET i^i^'l: LE 

r b=b+10- GO TO XSIS 

1905 IF SS=7^ THEN L t-:T t>^b-il00: 

&EEP ,5.5. eEEP .5,7. G-O TO 1^15 

1^1(? If- 5 = ='33 THEf^J LET b-b?-i500, 

Ft^FL.- i" *=;" SiEEP 1^7. GC' TO 1312 

1915 IF~SS=35 THEN LET x=X-l: GC 

TO 1612 
1^2-0 T'O TO IS 12 
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SPECTRUM CAME 



1550 
T b = b 
195S 
BEEP 

BEEP 

TO 1 
137(3 

T b = b 

aO05 

SEEP 

2Q10 

EEEP 

TO 1 

£0210 

1 b = b 
SrOSS 
E.EEP 
5 06-0 
BEEP 

S0es 

TO 1 
2070 

5103 
?rT y^ 

2106 
T y . X 
301 ■■» 

2 1 lO 
HEN 
^R 7; 

RND 

S RNO 



TO 1832 
X=Xf-l: GC' 



J ^i +-I. I_E 



IP $S=*2 THEN LET i *i +1 LE 

+10 GO TO 1^3£ 

IF SS=79 THEN LET b=b+iOD- 

.5,5; BEEP -5,7; CO TO 1&^^^ 

IF ^^-33 THEN LET b = b + 20e 

1,5: BEEP 1,7 GO 

IF SS=35 THEN LET 

R '"^ P* 

GQ TO 1333 

IF i A 4=4 a THEW L^T 

+10: GO TO 1352 

IP 13 3-73 THEN LET b = bfl0Q: 

-S,5: SEEP -B,7; GO TO ±S5^ 

ir SS-3S THE,N LET b"L+£00: 

i.S. E^EEP 1.7. i^O i 1-3B2 

IF 35 =3S THEN LET 'j-'J+l, «?C 

GO TO ia52 

IF ss:r4j,a THEN LET i =i +1 LE 

+ 10: GO TO 1S172 

IF £S r79 THEN LET b=t*10C*. 

.5.5, BEEP -5,7; OO TO 187^* 

IF BS-33 THEN LET bi=b+20C*: 

1,5. BE^i> 1,7 GO TO 1372 

IF S£^3^ THEN LET '4 =u - 1 : GO 

GO TO 1S72-- 

IF 'J $ L - > • THrt* i_E"" di; = '=$ 
IF y=S AND X=31 THen PRINT 
,X," '•; LET >(=9, PRINT J=)T 3. 



IF 



rps" 



■' . LLI ; 



X-i^ THEM PPINT l^ 



.-i J, ! * J 









1 -VT'l? C'f-l i -J,: 

LET J =i +1 
IF 11=60 OP 1=110 OP i^l&0» 
( y < > 12 HMD X < > 19, t RNO ( L f M 
kOl&> THEN PRINT RT 12, iv 



17*CHR» 7+STR* 
PRI?JT AT 3,1, 



2130 LET qt^CHR* 
b+CKRS 17+CHR* 4- 
INK 0. q» 

2135 IF t >n THEM PRINT RT ■-- . i : I 

7 if!. •!?; n m 

ai^kf IF I =:lt*l> THEN PRINT RT 8^15 

i BRIGHT 1; FLRSH 1; PRPER 7; "UE 

LL DONE"": LET I :=0 OD tq 2142 

2141 GO TO 2150 

214.2 LET ad-.12S, LET bb = .£5. LE 

r cc=-;3 75. LET dd-.S 

2143 FOR 2=1 TO 2 

2145 BEEP cc,0 BEEP as, -4: SEEP 

dd,-4: BEEP dd,0: BEER cc,-4; B 

EEP a a. ,-4.: BEEP dd,-4.- PEEP CC,0 

BEEP da,0 BEEP drf^^v f^EE-C dd ^ 

-1: BEEP bb,0 BEEP bb.4 BEEP 1 

.. 

214 6 NEXT z 
S14S EEEP CC,-i: BEEF 5a. S: BEEP 

«id.2; BEEP dd.2- BEEP bb.4: BEE 
P fab.B: BEEP titi,S: BEEP dd.3: BE 
^P CC.. -1; BEEP aa.B: BEEP dd»2: 
sEEP dd .£: BEEP bb.4; BEEP bb.0 

BEEP dd,3: BEEP dd.2 BEEP CC.Q 
; BEEP 33.. -1 BEEP dd . -4. ; BEEP d 
d.a: BEEP dd.aj EEFP dd.H- BEEP 
dd.4: BEEP CC.6.- BEEP aa.-l: BEE 
= dd,.-4: BEEP fab. 5; BEEP bb.S: B 



= EP drf.0; BEEP d«5,-l 



3149 
2150 
2160 
2161 
£165 
2170 

:^ie0 
2190 
2200 
2210 
2220 
2240 



Gb TO SIB 
UEti MOUING 
PRINT RT y 
BEEP * 02 
IF l-y..O 
I -y < 

TO > 2650 
h=K-l 



BEEP dd. 



fit. lEN 
,.x; '■•■" 



IF 
IF 
IF 

GO 
LE"i 




THEN 

THEN 

THEN 

NFN 



GO 

GO 
GO 
GO 



TO 
TO 
TO 

TO 



2410 

2510 
2210 

2310 



2250 IF sd=35 THEN LET h ^fc-tl: QC 

TO 2130 
2260 GO TO 2610 
2310 LET li -h +1 
'='320 LET qa=-l LET q b ^0 

2340 LET sd=CODE \ SCfiECN* U,tJ^ 
2350 IF sd-35 THEN LET K=K-1; GO 

TO 17S0 
2360 &0 TO 2610 
2410 LET 1=1-1 
2420 LET qa=0: LET qb=l 
2440 LET sd=COOE (SCf?E£NS i t , K Ji -^ 
3 450 IF *d=!35 THEN LET L=t-*-l: GO 

TO 2170 
2460 GO TO 2610 
2510 LET >. = !. + ! 
2520 LET q3=0 LET qb=:-l 
254.0 LET Sd =COC'E t3LHEEN* i I , fc * > 
2550 IF 5d=35 THEN LET Lsl-1; GO 

TO 2130 
= p^li^ TF zd-=-32 T.*^£N l?0 ^'JB 2700; 
LET ' ,E -'JH . --iJ ■ =-• 1 /1-t- 
2620 IF jd=42 THEN GO 5U© 2700; 
LET ,i=*2. GO TO 1750 

2630 IF sd=79 THEN GO ^U& 27iS0: 
LET J =79; GO TO 17S0 
2640 IF sd=33 THEN GO SUB 2700: 
LET ^=32; GO TO 1760 
26 50 IF l-':f RND tt -X Tf^EN GO SUB 
2700 GO TO 2710 
2660 GO Tu 1750 

2700 PRINT RT I +q b ^ h +qa ; CHR$ J: 
PRINT RT l^k;'dl": RETURN 
27 lO LET mt-kh-l 
2720 LET i =0 
2730 FOR d=0 TO 7 

2740 BEEP ,02,0: BORDER 3; BEEP 
.02,1: PRPBP 7-3: BEEP ,02,4: CL 
S 
2750 NEXT 3 

Sf760 BORDER 6 BEEP -05,0. PRPER 
7. D^^P .05,1: INK 3. &£EP 2 , '3 : 

2770 IF KK>0 THEN GO TO S10 
2780 PRINT "YOU ended ijiith ";b;*' 

poi n Is - " 
2790 IF ntb THEN LET r»*b: PRINT 
"T^. is ij^ tK *= "t^iM hi?!-, 3CO:"e" 
2600 PRINT ' FLhSH 1, BRIGHT l; ** 
RNOTHER GRHE? 



2810 LET e*=INKEVS 

2B20 IF e*<>'"y" UNO e*'.N 



tmx r wi 



fil40 



N' 



ef < > ""n" RNO c*< > 

610 

2B30 LET rc=l; IF e* = "'y 

y" THEN GO TO 20 

2840 STOP 

a- ^0,60, 126 y 14, 14, 126 



THEN GO TO 2 

OR e»=" 



3700 DRTR 
., 60 ., 
3710 ORTfi 
26 . 60 . 
3720 DRTfi 
4 .84^0 
3730 DRTR 
26 1^0 'if 
3T4e DPrrn 

3750 DPTR 



"e '* . J 60 ^ 126 , 126 , 12^^ 1 
"" f '■ , , 60 , 126 , 126 , 126 , S 
•■ b' . . 60 . 12S , 112 . 112 , 1 

" c " .. o ^ 36 .. IBS,, lea,- ia« ^ i 

'd' ,0,60, 126^126, 102, 1 



LET 13-1 LET qb=0 
LET £d=CODE f SCREENS 



( L , k J > 



32 .. 36 , 

4300 FOR -X:s0 TO 255 STEP 5 

4310 PLOT 127, S7: t>RRW X -127, 96 

4320 NEXT X 

4330 FOR y=175 TO 5THP -5 

4 34 PLOT 127,37.- ORrtU 12S,y-S7 

4 350 NE.XT y 

43SO f^OR y,=i£S£ TO ^ STEP -^ 

+ 370 PLOT 127,87: DRRU .^-127,-67 

43S0 NEXT X 

4390 FOR y=0 TO 175 STEP 5 

,*.]^.^. PLOT lS7,C-7. DS.'^iiJ -137^,^-37 

4 410 NEXT y 

4420 RETURN 



ZX COMPUTiriG DEC 198 2/ J AN 1983 



105 



PROGRAMMING 



Board games for your 
computer 



in the last issue of zx 
Computing, editor Tim 
Hartnell explained one 
way of writing board 
games for computer use. 
Here, he takes the topic a 
little further, and gives 
you two board games 
with full screen displays 
for thei6KZX8l. 




Chess Board 

The numbered chess board 
shown here contBins the hean 
of computer boaicf gemes. 

You can indicate any square 
on the boai'd by referring to the 
number along the left hand 
Side {such as 41 then the 
numtrer slung the top v^uch as 
&|. >n 'tiJi \-asa, the lines 
numbered 4 (along the left 
hand &ide} and the line 
num>bered 5 i<ik)r>g The] top) 
meei at the square numbered 
4 5 If vou wi^h to move a 
c^»ec«', you can do so by 
entenrig the number ot the 
square you're moving from, 
(sucn as 45 L then the numt?er 
vou are moving to. (such as 
54 \ 3Td the computer C9n 
understand exactly whait you 
ere doing. 

This was explained in my 



November issue of ZX 
ComputirtQ. I went oo to 
explatn that the second great 
advantage of using a 
numbered board of this type 
was that when you move - in 
any direction - no matter 
where you are on the boards 
the difference in value of the 
'from' square and that of the 
'to' square is the same. 

The predictable nature of the 
numerical difference between 
squares makes it fairly easy for 
the computer to work out its 
ne?<t moves if vou entered the 
'Corner Checkers game given 
in the last issue, you'll find it 
relatively easy to adapt it to 
become both of the board 
games given here, which have 
ful} screen displays. 

The way to get a btg display 
is to use four character cells 



for each square on the board 
(father than ^ust one, as was 
used in The earlier program}, 
and buitd up the pieces using 
the 'chunky' graphic options 
on the ZX81. 

When you run the programs, 
you'll see that PRINT AT is 
used to change just the 
squares moved to and from 
(and, when needed, to remove 
a captured piece}, rather than 
have the board reprinted every 
time. This speeds the game up 
considerably. 

Corner Checkers 

Corner checkers follows the 
rules of draughts, except that 
you play by starting m the 
corners of the board, rather 
than at the ends, there are no 
multiple jumps, and no kings. 
Any piece may move m any 
diagonal direction. Captures 
are in draughts, by jumpfng 
over an opponer>t's piece into 
an empty square^ always 



moving on the diagonal, As 
you can see from the sample 
run which follows the listing, 
the pieces look particularly 
effective, and you'll have no 
iroubfe following the game 
when you get the program 
underway. 

Spanish Checkers 

Once you've entered Corner 
Checkers, and saved it on 
tape, you can alter it to 
become the game Spanish 
Checkers, which is closer to 
'real' draughts. In this> you 
move from teft to right across 
the board; the computer from 
right to left. You play as in 
draughts, except that you can 
move in any diagonal direction 
las though you had a board of 
kings), there are no kings, and 
no multiple jumps. 



30 
35 

40 
&Q 

; "YOU 
70 

&& 
S000 

S0ie 
eo£0 

6030 
&0<40 
6QS0 

eess 

Y > 88 

THEN 
6070_ 
0* lY- 



7000 
&000 

THEN 



PRII-rr RT 19,© 



REM CD t^NEf;' CHECKERS 
&DSUB 5i0Oe 
GO&U& 3000 
SLOU 

Gosue 
li^asue 

IF MUM^7 

ir coMPs? 

UIN"";U 

GOTO 4.0 

REM t*COHPUTeR 

FOR z=ae TO 11 

IF R IZ) :rC THEN 

NEyr 2 

GOTO 6300 

LET Ys-11 

IF Z+Y>S8 OR 2+V<ll OR Z+2* 

OR Z+a*Y<ll THEN GOTO 6070 

IF RfZ+Y}=H RHD RlZ+2*Y)=E 

GOTO 6100 

LET v^-9* i:Y=-lij +9*<Y--gi +1 

9i 4- «Y = 100) 

ir Y<)>0 THEN GOTO &0B5 



THEN PRINT RT 19 



MOUE«* 
STEP - 1 
GOTO 605© 



&085 

&090 
G100 
&1H3 

5130 

&14.0 

P 

61&0 

61G0 

6170 

G + 1 

6172 

S174. 

6176 

G + 1, 

6130 

6132 

6 184- 

G + 1 , 

6190 

6800 

6210 

6220 



T^EXT Z 

GOTO 620O 

UET R t Z .1 sE 

LET R iZ+YJ =E 

LET R xZ + 2*Y) =C 

LET COMP=COMP+X 

PRINT RT 2,aa;"COftP 



coii 



LET F=INT llZ+Yi^l0J 

LET G=Z+V-10»F 

PRINT RT S*G,2*F;" " ; RT S* 

""let FsI^^T t tZ+2*Y J /IQI 

LET G=Z+£*Y-X0*F 

PRINT RT 2*G »a*F; "^"; RT S* 

LET F-INT tZ^X01 
LET G=Z-10*F 

PR XMT RT - *G , 3 S-F ; " ■* ; RT 5* 
2 *F . ■' 
RETURN 

REM **NON-CRPTURE MOUE** 
FOR Z=l TO 200 
LET K=^INT l'RND*7S) +11 
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THEN GOTO eB&0 



6S30 JF ft IK J =C 

€24.0 NEXT Z 

ess© GOTO &50O 

t>^60 i_eT V--il 

bSQiB IF ACK+YJ=E THEN GOTO S330 

629G I.ET Y--9* IV = 11> +Q* (Y = -9J +11 

*<V=9J +<V=100J 

630C XF V-:>0 THEN 

63 lO NEXT Z 

6320 <50TO GS^A 

6330 IF K+2*Vvse OR K+2*Y<11 THE 

N GOTO ifAOe 

^SA© IF F^^K+a*Y)=H THEN GOTO ^2^ 



GOTO 6£7C 



N GOT 

&4.10 

64SO 

6430 

644et 

G + 1 . 2 

64 S0 

6460 

6470 

e + 1 ,£ 

6460 

6510 
652e 

6530 
6540 

GHME 
6550 
6600 
6610 

eeao 

6630 
564.0 

*7Ba0 

701O 
OUE R 
7020 
7030 
7©40 

7050 
70S 5 



706S 
7070 
7060 
7090 

7100 

7110 
N 

7120 
7130 

*' ; RT 
7140 
7990 

B000 

3040 
f?06O 



IF K-2*y<ll OR K-£»Y>©8 THF 
O 6400 

IF fi{K-S*Vl-H THEN GOTO 624 

UET fl t K +Y » =C 

LET R (K) =E 

LizT F = If4T f < K +Y 1 ^ 1© ^ 

LET G=K+Y-10*F 

P^INT ffT 2*Gp ,£*F , "Fl*';Frr &* 

LET Fr^lNT (K/101 

LET G-K~10*F 

PRINT fiT 2*G,S*F;" " ; RT 3* 

*f; " 

RETURN 

FOR Gsl TO 200 

LET K = INT (:f?ND*76* +11 

IF RtKJ^C THEN GOTO 6600 

NEXT G 

PR INT RT , ; '* I CONCEDE THE 

STOP 

IP RtK^lllsiE THEN LET Yb-11 

IF RtK-ll)=:e THEN GOTO 6400 

IF R(K-9>=E THEN LET Y=-9 

IF R(K-9>sE THEN GOTO 6400 

GOTO 6S4.0 

REM +i-PLRYER' MOVE** 

PRINT RT £©^0, "EKTER YOUR M 

3 ""3344 

INPUT Rt 

IF LEN f»t<>4 THEN GOTO 7020 

PRINT RT 20,0;" 

LET B1='^(RL RSllJ 
LET RS=UfiL R$ (2) 
ET Bl^l/RL RS<3I 
LET BS-URL R« (4} 
LETT *B ( l0«Bl<fB2} =:H 
LET R<10«R1+R2> =E 
PRINT RT 2*B2,2*B1; " fc ";RT 

PRINT RT 2«R2,2»R1;" " ; RT 
l,a+Rl; " 



IF RBS fRl'Bl) =1 THEN RF-TUR 



LET HUMt=HUH + l 

PRINT RT 1R2 + B2? , iRl+Bl) 

R2+B2+1 ,R1+B1; * 
PRINT RT 0^2a;"HUHRN: "; 
RETURN 

REM PRINT BORRD - STRRT 
FOR Z=e TO 1 STEP -1 
FOR X=l TO a 



HUM 



8070 IF fiia0'*Z + X»=H TtlEiN PRINT R 

T S»X ,2»Z; " » " ■ RT 2*X + 1 , 2*2 ; " ■ " 

80S0 IF R(10»Z+X)=C THEN PRINT R 

T 2*X ,£»Z; "^*" ; RT 2*X + 1 ,a+Zj "^" 

8090 IF R(10*Z+X)-B THEN PRINT R 

T 2«X,2*Z; "Mi";RT 2*X+1 .a*Z; "fW" 

6110 NEXT X 

812fc3 NEXT Z 

ei30 RETURN 

6990 STOP 

6999 STOP 

9000 FRST 

900S IMM R(1001 

9010 LET HS = "li3.3lS52243T334251" 



9030 LET C* = "i3a3€77SSta4.TS'56S74.a" 
^i/030 LET B*!L " i£i4161S£123^E=57S22i 
4 J&364 1434 S4 7SSS4.J5B5S6 163SS67727 

*;7e76eie:?s567*^ 

^^•040 LET £*:=■' ©27 3 64 554 6 37 261726 3 
S4453e271- 



905O 

9060 
9070 

9090 
9095 
9100 
9105 
9110 
9120 
9130 
•=fl36 
914 
9 ISO 
9160 
9170 
9160 
9190 



XvSQi 



"M" 
"C" 



FOft j.-i TG 

LET R (2) =9 
NEXT Z 

LeT h=cocm:: 

LET C^CODE 

LET B=CODE 

LET E=CODe " ■■ 

FOR 2*1 TO '9 

LET RtURL H* f TO 

LET RtURL C%K TO 

LET Ht-H4 (3 TO > 

LET C$ = C»r3 TO ) 
NEXT Z 



FOP Z=l TO 32 
LET RtORL B*t TO 
LET B*=B*(3 TO ) 
NEXT 2 
FOR 2=1 TO 14 

R^URL Et < TO 
E»=ES«3 TO ) 
NEXT Z 
LET COMP=0 
LET HUMS0 
PRINT RT D 
•■ ; RT 
, RT IG /v>; 
RT 19 . ; ■ 

9410 FOR Z-1 TO 17 
9420 PPIMT «1T 2,1; "i 



9i^00DLET 
9210 LET 

9230 
9240 
94.00 



2) } =H 
2) ) sC 



2> ) =B 



2} ) =£ 








9430 IF :!^*IHT fZ/2> =r THEN PRINT 
RT Z - . CHR ft ^ 156 +Z .'^ ) ; RT 2 , 19 ; C 
HR* ^ISS-kZ.'S* 

9440 IF i:*IK'T tZvS) < >Z THEN PRIN 
T RT Z,0,"a'*;RT Z,19;"a"- 
94S0 NEXT 2 
9500 RETURN 



GOSUB 
G05UB 
SLOM 
GDSUB 
GOSUB 
IF HUH =7 
UIN"^U 



MM13H 

9000 

3000 



CHECKERS 



700O 
6000 

THEN 



PRir^ RT 19, G, 



THEN PRIirr RT 19 



MOUE * * 
STEP -1 
GOTO 6050 



30 
3S 
40 
SO 

60 
; "YOU 

70 
; " I 

60 

&000 

S01O 

6020 

6030 

6040 

6050 

6055 

V >6S 

6060 

THEN 

607OHLET 

0« (Y=9J + 

6060 IF Y< >0 

6085 NEXT Z 

6090 GOTO 6^00 

610© LET RiZ) =E 

6110 LET R'Z+Y^aE 

6120 LET RiZ+2+Y>=C 

6130 LET COMP=COMP+l 

6140 PRINT RT 2,22; "COHP.: 

P 

6150 LET F-INT (<Z+Y)yt0J 

6160 LET G=2+Y-10*F 

6170 PRINT RT 2»G,2*F;" - ; 

G+1 .2+F; " 

6172 LET F=:INT t <Z + 2*Y) •lOl 

15174 LET G = Z+2*Y-10*F 



IF COMP=7 

U TN " ; U 

GOTO 40 

REM **COHPUTER 

FOR 2=36 TO 11 

IF RtZ) =C THEN 

NEXT Z 

GOTO S20Q 

LET Y--11 ^„ , ^ 

IF z +Y >66 OR Z +Y < 11 OR Z 4-S i- 

OR Z+2*Y-;11 THEN GOTO 6070 

IF fl I'Z+YJ =:H RND R f Z+2*Y) -G 

GOTO 6 100 

Y--9* (Y = -11J +9* (Y = -9) +1 

iVe^ieai 

THEN GOTO 6055 



COM 



RT 2» 
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§176 PRINT «T 3*G.atF, ■'^■'; AT 2» 

5 ISO LET F = 1NT (7 /'I© J 

6132 LE"^ G = Z-10*F 

Sl©4 PRINT RT S*G,£*F;" " ; RT 2* 

6l9e RETURN 

620© REM **NON-CRPTURE MOUE**- 

6210 FOR Z = l TO a»3© 

eS^v? LET K = INT fRNO + T-pi + j 1 

6£30 IP pfKJ-C THEN 'l^DTO &2^^& 

634^0 NEXT Z 

€'S5e GOTO 65© Q 

S2&0 LET r=-ll 

6 £80 IF fttK+VjsE THEM GOTO 6330 

6290 LE-T Y--9* ^Y = ll> +9*tY = -9> +11 

*■ fYs9) + 'V = 100) 

B30t? IF V<v3 THEN GOTO S270 

5310 NEXT Z 

t-3e0 GOTO e^@B 

6 330 IF K+a*-V>£;e OR K +£*'/< 11 THE 

^-l &OTD SiLfitG 

€>34.3 IF B<K+2*V)-M TMEU GOTO 62* 

& 



6-25© IF f<-a#- 
N GOTO 64. ©k> 



11 OR K-2 



■SO THE 



S36e IF fitK-S*Y)=H THEN GOTD ^£4- 

6<tO© LET R?K+Y>spC 

S*tl0 LET R iKJ sE 

§4Se LET r^lHT :\H4-Yijim^ 

t**30 LET G=K4'Y-10*F 

&4.d.«Z! PRINT fiT P*G ^i'^F, "*W*" 

&*1.2*F; ■•^%" / ^ 

64 50 LET F=INT ^K.-'lff) 
S45G LET ■*:^K-10«F 
5470 PRINT *^T S*G.a*F;" 
S + 1 a-^F i ■' 



«T eaF 



RT 2 



64. SC RETURN 

650© FOR G=l TO 200 

6S10 LET K = 1MT \RND*7&.i +11 

SS^e IF AfK>i:^C THEN GOTO 66O0 

6E*31J MEXT G 

6S54S PPINT fiT 0,&>"I CONCEDE THE 

GRME"' 

6550 STOP 

SSdO IF R 

6610 IF ?t 

66S^ IF R 

663© IF R 

66 A0 GOTO 

70Oi3 REM 

70 lO PRINT RT 
QUE R5 "•*3344. 

70S© INPJ.rr R* 

703e IF LEN R«w4 THEN 

704C* PRINT RT 2©, a;" 



IK.-Ill =E THEN LET Y=-ll 
■K-il) =E THEN GOTO 64-©G 
iK-S) =E THEN LET Y = ^9 
(K-^lsE THEN GOTO 64-0e 
65<L0 

^♦PLRVEF^ MOUE + * 

20, O, 'ENTER YOUR M 



GOTO 702O 



7O50 


LET 


R1=MRL 


Rt (%} 


70SS 


LET 


Hia=URL 


R« i2> 


706O 


LET 


B 1 = '.^RL 


R* £31 


7065 


LET 


B£=URL 


R« (4) 


7070 


LET 


R(lO*Bl+B2) =M 


7060 


LET 


R * 10i-Rl+Aa) sE 


7e9e 


PRINT RT £ 


+ B£,£+B1, "^"/ 


£+62+1,2 


tS 1 ; *-^ 


ii ^^^ 


7100 


PRINT RT 2 


*RS,2*R1;" ••; 


S»ft2+1.,2+Rl, •* 


ii 


7110 

N 

712^ 


IF RS5 *R1 


-61> -1 THEN RE 


LET 


Hurs-HUM + 1 


7130 


PRINT RT i 


R2 + &2» . fRl+BlS 


" ; AT R2 


+ B2 + 1..R1+B1. ■' 


714.0 


PRINT RT O 


,22;"HUMRN: "; 



RT 
RT 



7^^0 
SO©0 
S04.0 
SQ5C 

SQ70 

3060 iF'"R\l"z+X) *C THEN PR INT^ 
T 2*J< ,2*7; "^"; RT S*X<'1,S»Z; 



HUH 



RETURN 

REH PRINT 60RRD - STRRT 
.='CR Z^6 TO 1 STEP -1 
FOR K-1. TO 3 

IF R(10*Z+X)=H THEN PRINT 
^*Z.'^'iRT S*X + 1.£*Z; '^ 



SC9© IF ftri0+Z+X)=S THEN PRINT R 

7 ^I^X.S^T, "W^- , RT 2*X + 1,2*Z, "jgai'* 

SI 10 NEXT X 

6120 NEXT Z 

S130 RETURN 

B'^-^Z STOP 

6 5^" 9 STOP 

900S DIM R f ISO* 

■=^01© LET H*= ■ l.'!:13?.S'''?3^54.2SS3313 

■3-;-6::;7-- 

90£a LET C$ = "6234.SS3371737S776£6 

4.6668" 

9©30 LET B$ = "' 1214.1618£1E3H^27323 

4.36^84-143454 7^254565361636567727 

476786 ie3SSS7" 

9©40 LET E*= 5lS3SSS74a44464S" 

9050 FOR Z=l TG 1O0 



«oft(? 


LET R (Z;> =9 






9070 


NEXT 2 






Q0^-OBLET H = CODE 'H'* 






■="0901 


LET C=COOE "C" 






9095 


LET B = COt>E "■" 






9100 


LET ENCODE " " 






9lC^'i 


FOR r~l TO IS 






9110 


LET R OJRL H*f TO 


2j ) 


sH 


31S0 


LET R(UhL C*< to 


2.1 i 


s^C 


3X30 


LET H*xH$(3 TO ) 






9135 


LET G«=C* ^S TO > 






'5140 


NEXT H 






9150 


FOR Z=l TO 32 






516-;? 


LET RiMRL B$ < TO 


3) .1 


=6 


9170 


LET B*:=5* r3 TO 1 






9 ISO 


HEXT Z 






9190 


FOP Z=l TG S 






9200 


LET M MmL E$ f TO 


2) ) 


=e 


^210 


LET E*s=Et (5 TO » 






9220 


NEXT Z 






9230 


LET COMP=0 






9240 


LET HUM=0 






^9400 


PR INT RT ^ . e» : "HRl 


^9£ 


K 


^^^9I€ 


^■" . frr 1.1. '^ta^Bi 


H 


1^^ h.T 16 .;c! : _^^^|HBP| 


M 


S" .' ^^T ■ ~ 


■J. "=■ . U ,. ■■^■^■sIBHlhf 


^■K^fi 





,<- 10 FOR Z = l TO 
f4 2e PRINT RT Z 



RT 



IS 



9430 IF 2* INT 

RT Z . 0; CHRS 
HRi (156+Z/-2) 
9440 IF 2* INT ( 
T RT Z.0, "■", RT 
■5460 NEXT 2 
9500 RET i SON 



tl56 + Z/'S) 



I/a I <>Z 

Z, 19; "I 



THEN PRINT 
;rt Z,19;C 

THEN PRm 





1 


2 


3 


4 


5 


6 


7 


8 




8 


81 


b3 


83 


n 


85 


Ba| 


i 


i| 




7 


zH 


72 


1 


74 


^9 


76 


78 




6 


61 


9 


63 


1 


65 


H 


67 


1 




5 


■ 


52 


■ 


54 


H 


56 


1 


58 




4 


41 


9 


43 


44I 


45 


9 


47 


9 




3 


39 


32 


33I 


34 


9 


36 


9 






2 


21 


^ 


23 


um 


25 


9 


27 


281 




1 


IV 


12 . 


1 


14 


a 


16 


9 


18 
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SOFTWARE 



Under the zx-scope 

Reviewer Nick Pearce takes a close took at a number 

of ZX81 programs, including Arties Toolkit, a word 

processor program from Tasman Software and 

Richard Shepherd's 'Super space Mission'. 



Toolkit — Artie 
Computing 

Fof ttie basfc programmer. 
Toolkit from Artie provides a 
to! at gf nm^ functions to ease 
i^e labour of program writing, 
including the usual renumber- 
ing facility. 

Alter loading^ Toolkit 
auto mat Fc ally lowers RAMTOP 
and sets itself up in the last 
2^iK of memofv - a definite 
advantage on some other 
toolkits which reqyife the user 
to reset RAMTOP before load- 
ing; something which is easily 
forgotten. 

Toolkit's facililie^ are 
obtained through USR calls. 
Prompts are g^ven on the 
screen and the program i$ 
faif^V straightforward lo use, 
special error codes being given 
to identify the problem if 
anything goes wrong. 

The instructions that come 
With the cassette are closely 
lyped on one side of an AS 
shkeet of paper, and although 
the facilities of the program are 
adequately explained, the 
presentation could be better. 
Sorne of the error codes, for 
ex a rn pie. are difficult to find, 
and a listing of the codes and 
their meaning would be 
helpful 

Renumbering 

The renumber routine is most 
impressive, ft renumbers a 
program, including GOTOs, 



GOSUBs. RUNS and LISTs 
from any start line ^nd in any 
step size - the screen 
prompts the necessary 
commands. After renumbering 
any computed GOTOs or 
GOSUBs teg GOTO 1 00 k LEN 
A$\ me displayed so that these 
can be numbered manually by 
the user. The Toolkit w<ll cope 
wilh jumps to non existent (sne 
numbefs by remembering the 
jump command with the 
number of ih€ line next after 
the noneitistent line 
Renumbering is cafrjed out so 
quickly as to be almost 
im St ant an ecus on even long 
basic programs. 

Apart from renumbering, the 
Toolkit includes the facilities to 
delete groups of fines in the 
program (prompting for the 
first and last of the line 
numbefS to be deieted): to 
display the amount of memory 
available in bytes: to list the 
current vafues of alf string and 
numerical variables (eKcept 
arrays and loop control 
vari ablest; and find any sXtrng 
up to 2 §5 characters in length 
and list every line in the 
program containing that string. 
The repface command aHows 
any string to be replaced by 
any other string, which need 
not necessarily be the same 
length, eg PRiNfT can be 
replaced by LPRINT. By saving 
the current program below 
RAMTOP. another progam can 
be loaded, allowing two 
programs to be joined 
together. Ar>other function is 



iSBiaa 



THESE TWO PRRRGRflPHS RRE THC 
SflME. EXCEPT THAT THE FIRST UflS 
TYPED WITH IJORD-URRPPING fihl£> 
UNE-^'USTlFiCRTION OFF^ IN THE 
SECOND THOSE FUNCTIONS UERE 
OPERRTING, 



THESE TUO PRRflGRflPHS ARE TNE 

SAME. EXCEPT THRT THE f^IR5T WR3 

TYPE6 UITH UORD-WPftPPrNG AND 

LINE -JUSTIFICATION OFF. IN ^ THE 

SECOND THOSE FUNCTIONS UERE 
OPERR T ING . 



REM KILL which removes all 
REM statements from a 
program - useful if you are 
running shori of memory, or 
want to make your programs 
quicker to LOAD and SAVE 

This must be one of the 
better toolkits around for the 
ZX8li. It is easy to use^ 
executes commands quickly 
and accurately, and all of its 
nine functions are likely to 
have some value both for the 
novice and for the more 
experienced basic pro- 
grammer. Toolkit takes up only 
iust over 2K of memory, quite 
impressive considering the 
range of functions available. 

Toolkit costs C5 95p and is 
available from Anic Computing 
Ltd.. 396 James Reckitt 
Avenue. Hiillp North H umber 
side. 

TASWORD — 

Tasman software. 

Tosword from Tasman Soft- 
ware is a program that makes a 
credible word processor out of 
your ZX81. The program 
demonstrates admrrably the 
capabiJities of a word 
processing system, although 
the inherent limitations of the 
2X81 do pose restrictions ~ 
there Bte no lower-case 
characters for eKample. Up to 
320 lines of text can be 
handled in the Tasword te^t 
file and 22 lines of ihe file are 
displayed at any one time on 
the television screen. 

Shift Keys 

The character keys of the 
ZX81 keyboard are used m the 
riormal way to write onto the 
file. Control of Tasword's 
wOfd processing operations 
are achieved through the 
"shift ' keys. Shift (or control) 
keys are used to delete or 
insert lines or characters, 
obtam the graphics characters 
of the ZX81, scroll the teitt, 
move comptele lines, and 
perform most of the other 
usual word processing 
operations. Unless overridden 
by a control key. Tasword 



"Word wraps" automatically, 
i.e. if the fast word overflows 
the end of a line, then the 
whole word is transferred to 
the next line, and the finished 
line is sprocid out across the 
screen {justified} to give the 
line a neat appearance. 

The program is well thought 
out and easy to master, helped 
by the logical assignment of 
control keys to word processor 
functions, for escample "< >" 
to centralise headings on the 
screen, "AND" to insert new 
Nnes, words or characters onto 
the file, and the ARROW keys 
S. 6. 7 and 8 to move the 
cursor around the screen. 

Saving the 
program 

The STOP function stops Tas- 
word running and permits a 
number of options to be 
selected. The program can be 
saved on cassette, either with 
or Without the text file, the 
text file can be cfeared, or 
control passed to the ZXSt 
ROM. This IS a particularly 
usefuf innovation since it 
permjts other tasks to be 
carried out while still retaining 
Tasword and the lejti file in 
memory, eg cafculations can if 
necessary be carried out 
Without losing the program or 
teKt. 

Instructions for Tasword 
come in the form of a smalf 
booklet which is clear and weiJ 
written and. inevitably of 
course, produced using 
Tasword itself. Somehow 
Tasman have produced a 
printout for the booklet which 
IS far superior to anything I 
have been abte to manage on 
the Sinclair printerl 

On the reverse side of the 
cassette is Tasword Tutor, a 
well presented teaching aid to 
the Tasword functions. A nice 
touch to complete this 
package. althougJ^ largely 
unnecessary as most users will 
find Tasword easy to master 
from the instruction booklet 
aJone, 

I was a littte disappointed 
that Tasword lacks the facility 
to move blocks of xexi around 
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in the file - I inevitablv hav^ to 
rearrange the sequence of 
paragraphs whilst drafting 
articles or leiters. 

The overall usefulness of 
this prograrn b limited by the 
ZXB1 itself, particutarly The 
lack of lower ca!>€ chara^cieFS 
and restated festt (me length 
(32 charactersK and the 
Sinclair printer. However, for 
the price it is an impressive 
package. If you want to use 
your 2X81 for serious word 
processirrg there are software 
packages available that offer 
tov^er case characiers^ 
although iriey are rather slow 
in operation; otherwise you 
will have io dig very much 
deeper into vour pocket for 
suitable hardware — perhaps 
including an RS232 interface 
for a "proper"' printer. 

I had no LOADing problems 
with any of the software 
cassettes in this review except 
Tasword. which refused to 
lo^d> until I had made 
significant adjustments to the 
head alignment of my cassette 
recorder, indicative perha^ps of 
head misalignmeni on 
Tasmart's recording 

equipment. Tasmar> will 
change cassettes that do not 
load, and ask that you specify 
the make and model of your 
cassette recorder if a 
rep fa cement is required. 

Tasword costs E6.60p and 
i$ available from Tasman 
Software, 17. Hartiev 
Crescent, Leeds 

Super space 
Mission — Richard 
Shepherd 
Software 

And now to some new games 
for theZxei 

Super Space Mission is an 
arcade style game, but with 
plenty of added interest, 
including some impressive 
introductorv graphics. 



You start on the launch pad 
and initiate countdown, after 
which take off is automatic. 
Control of your space craft is 
hianded back to you in deep 
Space. After testing the 
controls you are on your own 
end may proceed with the 
mission^ which is to destroy an 
alien fleet. As weli as thff 
aliens, asteroids are a regular 
threat, and your lasers can be 
damaged as you fight them 
off« reducing your firing 
capability. 

Pilot rating 

Fast reflexes and luck are 
essential if you are to stand 
any chance of destroying the 
alien ships as ihey swoop 
around you. With yours truly at 
the controls th^ mission 
usually had to be aborted 
uncompleted, or ended after 
suffering fatal damage. A final 
mission report includes pilot 
rating, mine usually read 
'lousy shot", although I did 
get a ''not bad'' after one 
brilliantly e^ecute<f missian. 
and you ^r^ given a sew re 
(sicl 

If your think the game is 
getting too easy, a more 
difficult of the seven skill levels 
can be selected up to the 
hardest — suictdal 

There ts at least one bug m 
the program — apart from the 
speliing mistake in the mission 
report The game occasionally 
"jammed" during landing, i:n 
which case it had to be 
reloaded: and a mission woutd 
sometimes come to an end 
before it should. 

A fast moving arcade style 
game which goes a bit further 
than the usual invaders 
program, with some nice 
touches and particularly good 
graphics. Bather expensive, 
however, and the bugs do 
need to be sorted out. 

Super Space Mission costs 
C6 and is available fram 




Richard Shepherd Software, 
22 Green Leys, Maidenhead, 

Berkshire. 

Byte Man — 
Mmdseve 

tmpfessive graphics are a 
feature of this cassette too, 
anri pnrflrl at only £2 95 for 
three games it is good value for 
money^ Another good feature 
is the game instructions; ihese 
are not written down, but the 
player can opt for 
comprehensive and well 
presented on-screen 

instructions at the stdrt of 
each game. 

Byte Man is a version of Pac 
man^ the video game that has 
taken America by storn^ and is 
now rapidly gaining popularity 
here. Two other ZX8T 
versrons are reviewed later. In 
Byte Man, you use the arrow 
keys to move around the 
maze, eating up dots, or food 
pilis. worth five points each as 
you go. The maze monsters, 
fiyieman and his two brothers, 
will eat you if they catch you. 
and yotj have three lives. If you 
can get to one of the four 
"stars" in the maze you can 
take your revenge and chase 
the monsters for a short while, 
adding to your score if you 
catch them. 

Monster's lair 

You start near the centre of the 
maze, and very close to the 
monster's lair. I found it 
extremely difficuh to get more 
than a few moves away from 
the start without being jumped 
on by one of them. Once out of 
the vicinity of the start, 
however, the game becomes 
easier. Vour final score can be 
entered into an on-screen 
league table so that several 
people may have a 
competitbn. 

Star fighter 

The second program on the 
Mindseye cassette Is a 
"Defenders" type game in 
which you are the pilot of a 
small scout ship patrolling 
space. Waves of Sylvian 
fighters try to reach Earth, and 
your |ob is to destroy as many 
as you can. Poi:nts are gained 
for each enemy ship and each 
missile shot down. The Sylvian 
fighter attacks become faster 
and more frequent, and if 
things get too hot you can 
'warp out ■ into a safe (for a 
short whife) area, hut onfy 
once per life — you have three 
lives per game. Because you 
lose points for the fighters you 
fat throtigh^ you can play for a 



long lime and end with a very 
low final score zero on my 
first game I you've probably 
already guessed that Tm rM>t 
particularly good at this sort of 
thing}, but I did manage 90 
after some practice. 

Ayain^ good graphics, your 
scout ship explodes 
convmcingly when hit, and a 
score table is kept An 
addictive game requiring skill 
and njmble fingers to achieve a 
high score. 

Bomber 

Finally. Bomber is a simple 
game in which you have 30 
bombs to destroy a dam. Vou 
fly repeatedly over the dann at 
the same altitude, and only one 
bomb can be in the air at any 
time. 

Some pans of the dam are 
worth more than others, and a 
certain amount of skill is 
required to achieve a high 
score. However, not a game to 
get the adrenalin flowing; your 
plane is never in danger and it 
would be more exciting if, for 
ejc ample, you were shot at by 
gun emplacements near the 
dam. Your score is rated. I 
thought I had done well to 
receive "High score*' for my 
first go, A few games later I 
concluded that it is impossible 
nor to get this rating and I think 
Mindseye would be well 
advised to review the rating 
system. 

Three games on one 
cassette makes this software 
good value for money. The use 
of graphrcs is particularly 
good, each game is preceeded 
by a relevant screen display - 
a pi^cture of your aircraft in 
Bomber for example. 

This cassette will give the 
newcomer a good idea of the 
interactive arcade type 
programs currently available 
for theZXei. 

Byte Man costs C2 95 and 
is availabFe from Mrndseye, 1 2 
North Grove Drive, Leeds. 

Zedman + Spacers 
— Babtech. 

Zedman is another Pac-rnan 
type game The maze is 
smaller and less compticated in 
this version. You are a mouse 
and move around the maze 
eating dots, again using the 
arrow keys (5, 6, 7 and 8^. 
Also moving around the maze 
are ghosts I stars) that can eat 
you, but if you eat a magic pill 
(a doilar - there &r^ four, one 
in each corner of the mazef 
then the ghosts become edibte 
for a short while. 
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Slippery creatures 

You select a sklW rating from 
one to ten, ten being very fast, 
and an added compl^cdtion is 
that when edible the ghosts 
are slippery creatures and if 
voy rush at them thev wilt slip 

psa^t you. A fdsl movin9, 

absorbing and addictive game. 

Babtech have produced a 
good version of Pac-man for 
the ZX81 , but I was not over 
impressed with Spacers, the 
second gam^ on this casseite. 

Spacers is an invaders type 
program in which ypu use your 
toser gun to shoot down the 
descending alien hordes There 
are some nice touches - you 
can seleot misarle speed from 
the range 1 to 10. and missile 
density from 1 to 4, and you 
can also choose to renew your 
shietds for each attack wave. 
However 4 the game is rather 
spoilt by the slow, jerky 
response of youf laser base to 
the movement keys (keys 5 
and 8). 

I liked Zedman, but have 
seer) better invader games 
than Spacers. 

Zedman is available from 
Babtechp 3 Baberton Mains 
View. Edinburgh EH14 3BR. 

Gobbleman. 
Namtir Raiders — 
Artie Computing 

In Gobbleman, Artie's version 
of Pac man. you are doomed 
to roam {spelt rkam, the 
second spelling error in the 
cassettes reviewed for this 
issue — so much for 
computers in education .. . ) 
through the haunted maze 
eating food dots until you are 
eaten by a ghosi. Again, if you 
eat a magic star you c^n take 
your revenge on the ghosts for 
a short while- 



I did not think this game was 
up to Artie's usuai very high 
standard. Movement is slow 
and jerky, and the speed at 
which you can move through 
the ma^e is not variable, \ tike 
the keyboard scanning 
arrangement Artie have used 

any of Uiu Xop keys move 

you upwards in the maze, the 
bottom row move you down, 
and the centre two rowa are 
split \Bh and right. Much easier 
than using specific keys for 
movement On the touch 
sensitive keyboard of the 
Sinclair. 

Raiders 

The other Artie cassette, and 
the last game in this issue's 
ZK81 software review is 
Namtir Raiders Uurhor J 
Ritman - get it?), a superb 
invaders type program. In this 
or^e you do not hide behind 
bases or shields on the ground. 
but can get up amongst the 
descending armies of invaders 
to shoot them down. 

There are four invader fleets, 
ships o1 the fir si fleet are 
worth 100 points each« whilst 
ships of the fourth are worih 
1000 points. You can select 
one of three speeds and have 
four bases to start Cllvesl' with 
an extra base to be won if you 
reach the fourth fteet. A 
keyboard scanning arrange- 
ment Similar to thai employed 
in Gobbleman is used, so you 
do not have to hunt for specific 
keys. 

Tactics 

Ypu need fast reflexes to blast 
at the invaders and at the same 
time evade their bombattacks- 
Tactics are important for a 
high score - \t you destroy the 
first fle^i you move on to the 
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ne^ct and so on up to the 
fourthp but if one or two of a 
fleet escape, that same fl^et 
regenerates again . , and 
again , , and again ^ . 

It is easier to knock out ships 
of the first and second fleets. 
the third I found practicaEly 
impossible; and aa you wipe 
out more ships the ramamder 
get faster and faster. 

A fir SI race invaders type 
program. If you like the arcade 
game, stop pouring silver into 
those machines, plug in your 
ZX81 and get blasting away at 
the Namtir Raiders. 

Gobbleman and Namtir 
Raiders cost £3.95 each, and 
are obtainable from Artie 
Computing Ltd., 396 James 
Reckitt Avenue, Hull Norih 
Number side 

RETA for retailers — 
Michael Cox 
information services 

Turning from games to a 
serious application for the 
ZX81. Reta is a decision 
modelling program for small 
businesses tt is an ambitious 
program designed to help 
retailers estimate the effect of 
price changes and advertising 
expenditure on business 
profitability. The author also 
suggests that Reta wili be a 
valuable teaching aid to 
highlight some of the pfoblems 
faced by retailers. 

information 

It IS. I suppose, basically a 
VISICALC type program which 
has been formulated to 
manipulate the cost and sales 
information of a business. You 
are first asked to enter some 
basic information about your 
business. This forms the base 
model from which the effects 
of changes can be estimated. 
For most businesses this 
tnfofmation will be mainly 
factual; product prices, 
quantities and costs, although 
some will require estimation. 
There then follows routines 
that allow the model to be 
recalculated in respect of price 
changes and prfce response 
(the predicted effect of a price 
change), and advertising 
expenditure and response (an 
estimate of the effect of 
advertising}. 

The program demonstrates 
the effect of price and/or 
advertising changes ^n terms 
of a percentage change on the 
base model. You can then 
move on to look at the model 
results in detail. This is the 
core of the Heta system. It is 
menu driven and is used to 



study the effect on profits of 
the price or advertising 
changes you have considered, 
enabling you to analyse why 
these effects have occurred 

The program it sell is long, 
over 1 3K, and takes over 6 
minutes to LOAD. There is 
little space remaminy for data 
and variables, and if more than 
a few (maximum seven) 
products are required to be 
analysed for example, some of 
the initialisation routines can 
be deleted to release memory 
for up to 18 products. 

The program is compteK and 
the author has been partly 
successful in the attempt to 
make it easy and convenient to 
use. Each INPUT ts prompted 
on the screen, and error 
trapping, afthough making 
data entry rather laborious, 
goes a bng way lowards 
preventing erroneous entries. 
A thorough and detailed user 
manual is supplied to explain 
the program and give 
examples, as well as giving 
some background information 
on the retailing business- 
Terms are explained jn the 
text, but as a beginner I would 
have hked a glossary as well 
for easy reference^ The manual 
layout leaves a little to be 
desired as the sequence in 
which paragraphs are intended 
to be read is not always clear. 

A blank data i^nput record 
form is provided so thai the 
data can be coHated 
beforehand. On the reverse 
side of the cassette is a spoken 
introduction to the system. 

Conclusion 

This software should be 
effective in giving the retailer 
some quant Hive assistance in 
assessing the effect of price 
changes and advertising on his 
business: facets of his 
enterprise often considered 
more of an art than a science 
at present. It will certainly 
make the retailer think deeply 
about his business. "User- 
friendly'' aspects have 
obviously been given careful 
consideration but the program 
still requires considerable 
dedication to master. With 
perseverance both the novice 
and the experienced retailer 
should have something to learn 
from it. It shows how even the 
ZX81 can be used effectively 
for serious applications. 

MICS offer a consultancy 
service, and a maintenance 
contract, to back up their 
software. 

RETA IS available from 
f^ichael Cox Information 
Services r 62 High Road- North 
Weatd Basset t. Essex. 
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POKEing into the 
Spectrum display 



For those of us who were used to POKEing fast- 
moving graphics into ZX81 display file, the 
organisation of the Spectrum display takes a lot 
of getting used to. Robert Erskine, head of the 

Cambridge-based software firm Microgame 
Simulations suggests It is not as bad as it seems. 




A [ot of people must have len a 
sudden cold chiSI after unpack 
mg their brand new Spectrum^ 
and turning to page 164 of the 
user manual' Not only, it saem^. 
has Mr. Sinclair decided to chop 
individual characiar^ m the 
diaplav f il^ into tinv pieces and 



sprinkle them liberally over the 
screan but [ha screen itsaK has 
been drvkiad into three separate 
blocks of eight lines each. 

8efora finding out whether 
things are really as bad as they 
se«^m I would like to expose yo^ 
to the full horror of the situation. 



If vou run Program 1 , whjch 
pokes a byte of eight pixels into 
each consecuOve address in the 
display file, you will see how Che 
screen is buitt up 

Starting at the lop laft hand 
corner, the top row of each 
character square ts filled in until 



ihe end of line seven is f eached, 
when a jump is made to the se 
cond row of the first character m 
line zero, and soon. The process 
IS then repeated with the second 
and third groups of eight lines 
unlil the screen is full. 

Could it be that cunning Mr 
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Sinclair ts plaF>rting to launch a 
new piece of hardware for C50 
ihat w»ll put all thesfr pieces into 
some sensible Ofder foi us? 

Solving the 
Problem 

As it Turnn oirt, th«r i^Eutkirt iG 

not too difficult- (n fact, once 
you have famiHarised yourself 
with the display map, you will 
find thai in seme ways it is easier 
to handle ttian ihe one on the 
ZX81 In the first place, the 
display fite starts at a fi^ed ad- 
dress and stays there rather 
than floating about m RAM, 
Secondly, there i^ no danger of 
poking characters into hidden 
'newline' f^ags which had the in- 
teresting effect on the earlier 
machine of destroying your en- 
tire program when they we^e 
poked. Thirdly, since each 
character is composed of eight 
bytes, each of which is capable 
of holding up to eighi pijcets, or 
plot point Sp you can poke any 
graphics vQu wish onto the 
screen without having to con- 
fine yourself to the twenty one 
user define bte graphics available 
in BASIC Try runnnvg Program 1 
again bui this time substitute 
INT{RND*265) for the nurr^ber 
2 55 and you will then get some 
idea of the infinite possibilities. 
Suppose that you WkShed to 
POKE a 2x2 block of four black 
squares onto the screen near the 
top l$fi hand corner. Program 2 
iiilust rates clearfy in BASIC how 
a machine code program might 
be deigned to do this- The first 
address corresponds to the first 
row of the first character an Une 
1 p column 1 . The variable "byte' 
is the number we wish to poke 
into this address and is read from 
the data state mem in line 80. 
255 corresponds to the binary 
number 11111111, which will 
appear on the screen as a btack 
tsar. The 'displacement' 
variable, whi^ch is afso read from 
the data statemenlp is the 
number of screen addresses 
which need to be added to the 
start address to posit i^on the first 
POK E. which in the first instance 
is zero. The second displace^ 
ment is 1 , which corresponds to 
the position immedialety to the 
right of the start address, 
followed by 31 for the top row 
of the third character. 1 for the 
top of the fourth arvd then 223 
to jump back to the second row 
of the first character and so on. 
The pause in ime 60 is included 
to allow you to see how the 
whole graphic is built up. 

Displace Here 

It is necessary to do things in this 
order because every dispisce- 



ment value must be small 
enough to occupy a single byte 
in the data file. Although this 
does not matter in BASIC, it is 
vital in our machine code pro- 
gram because each item in the 
data table is handled one byte at 
fj time. 

Program 3 Joarls the 
machine code program which 
will achieve exactly ihe effect as 
Program 2 but considerably 
faster RAMTOP is set at 
32 2 2 9 and the program is load- 
ed from 32300 onwards The 
assembled program may then be 
executed by entering as a direct 
command: RAf^D USR 32301 

The data statement in line 
70 holds the program itself 
whilst line 80 holds exactly the 
same data as in Program 2 ex- 
cept that the hrst number is 32 
rather ihan zero, which is the 
total number of bytes in the 
complete graphic. Number 32 is 
initially loaded into address 
32300 which during the execu 
tion of the program keeps a run- 
nir>g total of the number of un- 
poked bytes remaining. 

There is a valuable bonus 
gained by poking characters on 
to the screen by this method. 
Because each individual byte 
poked can correspond to any 
binary number between 
00000000 and 11111111 
and because each character is 
built up byte by byte, you can 
build up as many user definable 
graphics as you wish. Try ex- 
perimenting by substituting 
other values for the 255s in Pro- 
gram 3. 

The one big drawback 
however is that although your 
graphics can be moved about on 
the screen by overprinting it 
with zero bytes using a similar 
program and then shifting the 
start address, you will nyn into 
troubte if your graphic passes 
over or straddles The boundary 
bei ween one group of eight lines 
and the n$Kt because the 
displacements will then be drf 
ferent. In a later article I shalf 
show you a method of overcome 
ing this problem. 

Block capitals 

Finially. as a little light reRef, 
here is a simple method of pok 
ing block colour graphics onto 
the screen. 

The 'attributes' file in the 
Spectrum is happily arranged in 
a straightforward 32j(24 format 
from address 22 52 8 to 2 32 9 5. 
By POKEing any or>e of these ad 
dresses you can print squat es of 
any colour and attribute 
anywhere on the screen. Forex^ 
ample, any number between 32 
and 39 which is POKEd into an 
address will produce a green 



character sqiuarap whilsl 
numbers between 96 and 103 
Will produce a bright green 
square. 

Program 4 shows exactly 
which effects you will get as a 
result of POKEing every number 



between O and 255 <nto an at- 
tribute address. It should then 
be easy to adapt Program 3 to 
produce a machine code pro- 
gram which makes use of this to 
draw block graphics or fast 
changing backgrounds. 



LD HL. 1541 7 

LODE. 32333 

LD A,(DEJ 

LD(32300hA 

INCOE' 

LDA.fDE) 

LD(HLLA 

LD A.{32300( 

LD B. 1 

SUBB 

RET 2 

LD{32300LA 

IftlCOE 

LDA.IDEI 

LDB.O 

LOC.A 

ADD HL,BC 

JP- 



Fir^i ctdUress 
Data Start 
Byte count 
Store 
Ne^t data 
Byte code 
Print 



Finished? 

Next 
Displacement 



Next address 
Next data 



THE PROGRAMS 

1 REM Program 1 

10 F0Rn = 16384T0 22S27 

20 POKE K. 255 

30 NEXT K 

1 REM Program 2 

2 BORDER 

1 LET addr = 1 64 1 7 

20 READ displacament 

30 READ bvte 

40 LET addr = addr ■*■ displacemeni 

50 POKE sddr.bvte 

60 PAUSE 25 

70 GOTO 20 

eO DATA 0,255.1.255,31.255,1 
255.1.255,31,255,1 
255,1,255,31.255.1 
255.1.255,31,255,1 
255,1,255,31,255,1 
255,1.255.31.255,1 
255,1,255,31.255,1 
255,1,255,31.255.1 



.255,223 
,255.223 
.255,223 

.255,223 
,255.223 
.255,223 
,255,223 
,255 



1 REM Program 3 

2 BORDER 

10 CLEAR 32229 

20 LET a = 32300 

30 READ rt 

40 POKE a. n 

50 LET a = a + 1 

60 GOTO 30 

70 DATA 0,33,33,64, 17,77,1 26,26,60,44. 126. 19.26, 

119.56.44.126.6.1.144.200.50,44,126,19,26, 
6.0,79.9.195,55.126 

80 DATA 32.255,1,255,31,265.1.255.223 
255,1,255,31 .255.1.255.223 
255,1,255,31,255,1.255.223 
255,1,255,31,255.1.255,223 
255.1,255.31.255.1.255.223 
255,1.255.31,255,1.255,223 
255, 1 ,255,31 ,255. 1 ,255,223 
255.1,255.31,255.1,255 

1 REM Praipar>i 4 

10 iETbvte - 

20 FORk ^ 22526 TO 22 526 <«- 255 

30 POKE x.bvte 

40 LETbyle = bylo+l 

50 NEXT x 
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ZX81 16K SPECTRUM RAM Cassettes 
Games to Test vour SkiNs 6 Tactics 

■VtHV NASTY MOUh*TA!l^ ind NASTV INVADERS ii* boit^ v*fv w<Hl 
wiNn«n ': '1 im t^fOLi^nlv pi#«i4<i with tl>« goodift" . Dt»fit, London 
"ThinU tgr yoU' V»fv tfOOd VERY PLASTY MOUNTAIN ": l^-F. H«rck3. 
Guildrofd. ^v 

■NASTV INVADERS. .VERY I^ASTY MOUNTAIN : with no lo*d^*>a prg^ 
b^tmi it ill tn^ th* Lit«rilur« yi^y tncilMlsd. W4lf etr^AiNv pufCtlAl* frpm 
VOuAQBifi": N.D.H , Huddt^ttitid 

I *m wrrtii^ |& C0>n9PiTul«l# yq^i OH Ifm «^C«lltnt VERY NASTY MgUN- 
TAIN. I «fn ilto plttBHd with thm guicli d«liv*rY": R.MiMinghim. &iTl4v. 
W. Y&fk* 

"I Ufc# MASTY tMV ADEPTS, ihfl graphic. « dpd flMcoU«nt. VERY MA&tY 
MOUNTAIN ^1 ■!» an oucoLI#ri| g«m4 Th0i« Art Imq of Tr>» thllT gim»t L 
hivt fw mv ZKftl ■■ Michi«l B MeALNiftf, Lth,i4ih«Bth. Sufto^ll; 

NASTY INVADERS: Gil thsm balora yaur ^otMigtl vdu^ {:4.f i 

A 20 mmuta plyi Action P^cksd Gim*. Vou ir» on duty if^ fh« D4l»nc4 
Rtdir CaalFi. An m vbucm^ fttftrt a Ydur u&k iii to pievani ih« Enoniy fr£>fn 
iindir>g But ^ou t^av* protk^tmi not only do vo^ hiva to nop iha inv4d*ri 
mi king rapaira to ih*if craH. Dui itiara COuild b« p#f»orirk«l |fou^« tool 
Oi>Od control t| rawifdad. but arrori i.f« panalitid 
Dont diai»ir - ftanic Ku itt Pfiv^iaffai'^ 

N AST V MOUNT AiN . Solv4 tha C l^ia» if yo^ w »fit t? Evcapal C 4 , B S 

VcHj ara laadkFig an ampaditiOTi arid comi to in impauabia rrwuntiin ranga^ 
11 loohf UkM I long datoyr untH an old goat ^ard innouricai it^at ih-ara 4 tn 
opaning in tha fochi into wNcti ma occai»Of^il arimti wirid«ri. but TNiy 

navar r«-appaar S«a if yai,c cari lolv* iM mviiftNai af Maiiy Mayniain 

#Rd contkng# on you* tftvt^t. Whtiim voy tucc»4cl oi fiii, you cm 
aiwiyi try *gam - but umwhow itt not Quita lh« lama at baforal 

■^ ER Y NASTY MOUNTAIN: &ii^ d^ l € HEAT ot yOu will p*y for rtl £6^5 
An idvancad vamon ot iNa Naity Mountain Gama wilh 1 6 lavalt o1 Pliy 

PtftClici Mflk^t P«rf»4:i - byl ti>4 iTkOf« CluaS VOu lo1v#. tht iTk^ra yOVf 

Juitlly Your ZX 81 As A Builntss Expaneo 

Pi TT Y CASH ^ V AT : Kno* w hata vOuf Mona y want I 1 1 D 00 

Entar Dtta. ^fan'ative and Grn?s EKpandrtura Eor aach Caih Purchitt 

Analyiis \n\a 20 ^uti-Haactingi and 1 3 MiiriHaa<ting| an^ giuf* Gro*|, 
VAT, Nat and Ekampt Subiotalt and Toiali In »o Qo<id, y^a uh it 
ouraalyaa. 

VAT SOOK INPUTS: Wnltan for tha Small etia^nata Er S&Jt Tridar £ 1 2.00 
Ai thq Flatly Ctlh.'VAT Pro^fi.m, but ^ith etia facM-ity to add m yot^ Cha- 
Qua a^d Slanding^ Ordar ttam« lo qw% InpuTt Boiiom Lfrm Totilt 

CHEQUES/PO.iTO:- OrLTftOif LTO.. DEPT. IXC. 
P O BOX SO RUGBY. WARKS. CV21 40H 



ZX81 Workstation. 




. . J$ a $tyfish and 
ergonomic plinth for the ZX61. It raises and 
tilts the TV to avoid ev^slxain, holds the 16K 
RAM in place and hides the wiring and 
power supplv^ This professional unit costs 
C15, a buili'in power switch is £3, plus 
postage at £2.00, inc. VAT. 

Poi«F Furlong Ptoductt Unit S. South Coast Ro ad. 
Industrial Eatat*. P«acehav«n, SuamffA. T0I (07114) S1637 
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FULLER MICRO SYSTEMS ADD STYLE. POWER, 

VERSATILITY AND FULL TYPEWRITER KEYBOARD 

OPERATION TO Z3(»t AND ZX SPECTRUM! 




ITS EVEN CHEAPen IN KIT F0RM1 

K JUST £24.95 



FULLER FD42 SYSTEM 
The ideal Christmas Gift 
for ZXS1 users! 

»mill croTfi Dtfler. ard fio* m*! JIfl 
•«K:f0dibfy iQHrC4^ 95 Tq i;Bl4eiri1« Ehi& 
fhif^nt Me Jir« offMing our #auaii¥ popu^r 

ti^Df 1^ ft QorwAffi yqur Z)CB 1 imo 1 i-iyrdv. 
JiitnctM ami ItOW ON LY 

lull ti2^ typewriter % Zsf « 99 

Mytieird i+t^sopAo^ 

FD42 Kv^bovti Kdt JUST £1 4>9S 

OR WHY NOT BUY A COMPLETE SYSTEM! 

4?ads;indrT:;i.iiN^-Tnii VkMt?&d£ SI^ClAL OFFER tOU ^95 [ + t2S0pip) 

FULLER FD SYSTEM forZX SPECTRUM 

urMt tiaK befl^ adAp1«> lor Bf:tain a tiBlHl 
a^lhng cokJur QO«npu1er ^ CN» -Bmuiig Zj( 
Scxpctmrtti I1 hicir^ tA^q ta^ itvidM** 
El>4 ZJU1 i#nil. ■ IDU^I^ plA-HicfilU *ncicii4« 
rh* k*ytc*f^, Sp»ctrMffl PCS ytd p o w^f 

pilEed CCnlidl VMJ SJu^rmtHd b^ of To* 

rra «0 iAAYTOlNSTAUJ YDu Vfvply 
uAiCrtw4ftv2lCFrCa Prrnvi itt CM«. tC^** 4 4Q 

rh« fO caw. an^ ^Ka 1 m» kt^Awtt i^o »Dtt»rvig 

nr tftchfiici" t " ■=■* '*" 1 : ■ ■ '* ■ 1 ~"r*d 




HIT 



FOfiH £33*95 



{+t?50&fiSI 



STOP PRE SS ! ' -^ K $p«CLrui^ CMTWa - ypomdc lo 4a K wiltl H Fulj«i^HClFum 
UngfHae P^k - ccimp^ia with tyil aisifrmtiiy tnilFticm^fTft £34*95 

vine: D A OS 

FULLER MEMORY EXPANSION »mm%Mi^boo*u<»yt»irzm\ 

Fi^ ;tiKtofp|4nttlitorili«rCSM.CDmpttl»iif«tlflAM OQ ae ^ . 

t^9.9S <^€OppaD^ 

£69-95 

ri>&4K 10 Flaunt f^t^-fc r^^^^ orfUl_LEf^Cft-SF ,£64*95 

FULLER SOUND EXPANSION 

■ »up4rt» idditmn to yOKit I "^ SptdlUfnl 

j?ty «9it\aAC4 srf>yP «nH)^Ffn*f^ of l^* r^«w. « 






wifTt IhiI^ Kjluin* eiditlt^ «n(r)oydK»»^r Juti plug n ^tfl^your MiC vf^Pul vnS^'l <^ 
r>n-n'.w WHO nm btck y ItV SpSCHum 

Mr A Hjf»iim*tjl*Sc>urnJOw^#f«or-*fla» 0i Q Qfi: 

i.i ■ ir -, -.^ iptjndfi 10 m<S spectrum rang*. ^^^ OWLY 1^ I %7*9d 1+ flOp p4 



.jyST£6.95l^$0fipABl ' 



STfSTEm 




•*»i 



Please supply the follow tng items: 



FULLER MICRO SYSTEMS 

The ZX Centre. 

Sweeting Street Liverpool 2. 

Tetephone: 05V236 6109 



1 T [ W 


, ■■■■■jiTy 


PRICE 


POSTAGE 


TOTAL 
































1 endose c 


heaue/DO 


n 







Or pteas© debit my Access Barclaycard No . 
Name 



I 

I Address. 

I 



Please send me further dt*Tails. 1 enclose S AE D 
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MICROWABE - UNIT 5, ST. PETERS LANE, LEICESTER. Tel; 0533 29023 

'X^TotJEVf ADDR^^ (Close to Clock Tower, bairge Car Parks and Bus Sidiion) 

"FRIENDLY TO USER STORE" THE FIRST MIDLANDS REGION RETAIL 
SHOP SPECIALISING IN SINCLAIR COMPUTER ACCESSORIES 



SOTE_gUR_i 



ZX81 NOW IN STOCK 

AND "WELCOME" THE NEW DRAGON 32 
AVAUJ^LE NOW £199.50 

ALSO SUPPORTING SOFTWARE AND HARDWARE 

Come and see our ever mci easing range ot 
Software Hardware Bcx}ks Magazines 
Keyboards ■ Ram Packs ■ Graphic Roms ■ I/O Ports 
etc- 

Reliable Cassette Player - tested for loadmij-'savmg 
onZXei SPECTRUM, DRAGON, BBC ONLY£l850 
SOFTWARE & BOOKS FOR BBC and V!C 20 
IF THE PRODUCT IS GOOD AND THE PRICE IS 
RIGHT - THEN MlCROW ARE STOCK ITl 

s)xx;K!SiSui- ULAlSi LLLCTKUNlCi? dnd 

D K TRONICS SUPERB KEYBOARDS FOR ZX81 

AND {SPECTRUM - D K TROmCS) 



£49.98 MICROWARE SOFTWi^, 



f** 



Speft^ 




ALIEN COMMAND (16k) Testing Invaders Style 
■■■unm making full use ol ijpeclmm sound, colour 
dnd araphics ♦ 4k SPECIAL XMAS OFFER £4,75* ♦ 
BACKGAMMON ( ISk) Play against your computer 

m this version of the popular board game 

£5.00 

BOTH GAMES AVAILABLE FROM SHOP OR MAIL 
ORDER 



SOFTWARE WRITERS! 

GOOUSPECTKUMoi URAGON SUlTWARE 
WANTED - EXCELLENT ROYALTIES 




We apology for delay in sending out catalogues - 
we are currently re-printing due to much new 
stock. 




TRADE ENQUIRIES WELCOME 



OPEN 9.30 - 12 noon 12,30 - 5.30 pm 
Closed Monday 



SAE BRINGS CATALOGUE 





Over half a million in 



Protos 83 

£59.95 inc VAT P&P £2 .95 
Protos 83 The 2X8 1 keyboard and enclosure Feaiy res 
repeal tunclion and shift iock k^y wi!h LED (ndicalor Forty^ 
Iwo colour coded keys make readmg easier Steel, siove 
enamelled enclosure for ZXBI circuft board and keyboa'd 
All makes of penpNerai f^t Rubber feet Ail push fd 
connections ^Jtcept power for repeat and shift iQ<:k 

£S9.95lnc VAT P&P £2 95 
Protos 1 The Of fgmai and sm me Des( lookmg best made 
keyboard for the ZXBi is shll available Used by the Mimstiy 
of Defence. GEC British Telecom Governmeni Departments 
and Ministries. Universiiies and teaching esiabJish-ments 
throughout Europe Protos 1 is now made or^ly to order, with 
or without ZX8 1 PCS fitted Idea! for business and 
educational applications 
Keyboard antf enclosure: E6§.95 inc VAT P&P E3 50 

Wnte now lor details and fitting data. encJosing large SAE 
All orders acknowledged by return posi 

ZK COfMnrmQ dec 1 982J JAN 1 983 



use to date... 



And theZXSl is st^li the best personal computer to learn on 
But it you have made the declS^on to s?ick with your ZX81 
you II want a keyboard and enclosure built not only to last, 
but also to look good 

All PfOtos keyboards for S/ncfaif computers are huiU to the 
highest engmeenng standards, using top grade key 
switches and matOFiais 

They look good too. so if you use your ZX8i m business 
you can take it oui of the back oflice at last 

In the cfassroom Protos enclosures will stand up to the 
heaviest handling Full size typewriter keys and improved 
key legends make computir^g so much easier for young 
programmers. 

Protos ass The Speciriim keyboard and enclostire With 

left hand Symbol Shift key ^^^ 
audio ampiiiier Keyboard switch 
turns amplifier on and off Order 
now tor delivery m January 19S3 

C64.95 Inc VAT P&P £2 95 Protos \ 

Keyboard and enclosure 




Protos Computer Systems, 

PlRloiitols 



20 Ashtree Road, 

Frome, Somerset, 

UK,BA112SF 
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REVIEW 



Pormidabie software 



zx computing has a number of 'staff reviewers', 

but we welcome reviews from readers. This 

review comes from Darren-John Norbury of An- 

dover who looks at a ZX81 cassette from ICL, and 

the Psion /Sinclair 'Fantasy Games' tape. 



iCL's cassette G3 

As il IS pliain to see from their 
advertisements m the computer 
magazines, the Sinclair soft- 
ware range is a formidable col- 
lection. All of the Sinclair tap€S 
are made either bv ICL or Psion. 1 
intend here to look at one tape 
from each company. 

Fifstlv. a look at ICL's 
cassette G3. Entitled 'Super 
pFograrns' ihe tape contains six 
programs, five games plus a cur- 
rency conversion roy tine, -all the 
programs b^ing for 1 K 
machines. 

'Train Race* sets up three 
trains on the left hand side of the 
screen. The ides is to guess 
which train will get to the other 
side of the screen first \ no prizes 
i'mafraidl, the trains' fuel being 
randomly generated number si 

The secor^d program on the 
tape at ieast demands some skill 
on the part of the pJayer. The 
compuier^sks you to choose a 
top value, 500 for instance , ^nd 
then it selects a nuntber bet- 
weert and your chosen value. 
The player musi then try and 
guess this number m as few at- 
tempts as possible. After each 
guess the computer says either 
too high or too low which means 
That, coupled with some lucky 
guesses, the task is not as im- 
possible as it may sound. 

Secret Message 

'Secret Message' asks one user 
to input a message. The 
message is then played back 
when required, bu: upon return, 
is re-written'sn huge graphic let- 
ters which are scanned with on^ 
ly one or iwo letters on the 
screen at any one time. It is a 
very slow process so it is advis- 
ed not to try the message: 
"Have gone round to see 
mother - your dki^ner is in the 
oven". 



Mind That Meteor 

This IS, in my opinion, the best 
prograrn on the tape. A meteor 
fieW is set up, in the slow man 
ner instead of that of the slick 
machine code^ and the pfayer 
must guide his spacecraft from 
the left to the rtght of the field, 
which takes up only the top half 
of the screen, supposedly to 
conserve memory space. 

Character Doodle 

Anothei of those, to my mind, 
annoying little sketchpad pro- 
grams for which I don't think I 
can see much utility. A bit of fun 
For the children I suppose. 

Currency 
Conversion 

That takes care of the five 
games. The last program is a 
currency conversion routine. I 
suppose it couid be called a 
business program. I must admit 
that when t first ran this program 
I couid n ' t make a lot of sense o ut 
of it. This problem was mainly 
due to a tack of proper explana- 
tion in the accompanying 
cassette documentation and a 
similar clarity, or lack of it. in the 
prompts within the program. Ji 
may well drive some budding 
currency converters to a pencil 
paper and a calculator. 

Admittedly iCLs Super 
Program range were some of the 
first cassettes of ZX81 soft- 
ware to appear, 

Conclusion 

I think that this range has been 
left behind by some of the newer 
software manufacturers who 
are coming up with ways to put 
more exc sting and complicated 
games and routines on IK 
machines- Maybe ICL are work- 
ing on IT as ) write or maybe it is 
felt throughout the software in- 



dustry that the IK program 
market is diminishing with so 
many users moving up to 1 6K 
after a short perrod with jusi the 
IK internal RAM 

Psion's Fantasy 

Games 

If cover illustrations sold com 
puter cassettes then Psjon's 
Fantasy Games' tape would 
probably be the country s best 
selter, in fact it may b« for all I 
know. 

The cassette has two 
games, one on each side, the 
major game being 'Sorcerer's 
Island' on side B. Side A con^ 
tains a shorter game called 
'Pertlous Swamp' which is in- 
tended as a warm-up to the 
other longer game. 

In 'Perilous Swamp' a board 
is set up representing the 
swamp area. The board is laid 
out in squares tike a chess board. 
Represented in the swamp land 
are the player ar^d the Princess 
who has to be rescued by the 
player from the clutches of an 
evil wizard and removed from 
the island. The player moves 
one square at a time, vertically^ 
horizontally or diagonally, but 
cannot go through the bSack 
squares which are marsh, only 
on the fairly dry white squares. 

At the beginning of the 
game the player is atloted a cer- 
tain amount of life points. Every 
move towards the Princess in- 
volves a meeting with some sort 
of ghastly being who is guarding 
some valuable treasure. Bach 
creature has a strength rating 
com patable w i T h i he play a r ' s 1 1 f e 
and so you must try to defeat 
the creature by numbers and so 
gain treasure points by deprii^ing 
the monstrosities of their 
valuables. Of course, once all 
the tife points have been used 
up. . . finitof No treasure, no 
Princess, no life - end of gamel 

tnciden tally, you may think 1 



am having trouble trying to say 
what 1 mean here. The games 
are so involved that n is very dif 
Ficult to describe them. In the 
cassette flap literature it says: 
'^Detailed instructions are not in- 
cluded since the player must 
discover the ruies by playing the 
game". 

In the first game "fight* Is 
only one option for the adven- 
turer when meeting a nasty. He 
may also bnbe the craator or 
simpiy run. 

But now a warnir^. You are 
liable to get very self confident 
after getting the Princess away 
from the island along with ^n 
amassed amount ol well- 
f ought 4or wealth two or three 
times. Go on then, clever clogs; 
turn over and try the other 
game. 

Sorcerers island 

This works on the same principle 
as 'Perilous Swamp' It's just 
that the second game is on a 
much grander scale. 

Okay, ni let out a little 
secret. Much as I have tried I find 
escaping from the island an im- 
possible task. This game is a 
Challenge though, it s not the 
sort of game you tend to give up 
because it ' s boring or it can't be 
done. It can be done, 1 know it 
can - I think. 

My personal opinion of 
'Fantasy Games' is that it's in a 
class of its own from a point of 
addiction and absorption. 

The games are not over 
quickly and, although there is a 
great element of luck involved, it 
is quite possible to spend an 
evening thinking one's way off 
of 'Sorcerer s island'. 

ICL Super Programs 
Cassette G3 is priced at C4>96 
while Psion's Fantasy Games 
costs £4. 75, 

Now, it IS possible to get off 
of this island. . I'm sure it 
ts. . .isn'cil? 
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Alistair Lindsay 
frortiFrodshami 
Warrington 
reviews Bridge 
Software's 
"Galaxy invaders" 

After hearing ^o many good 
reports about this cassette. I 
decided that I must SM rt. ( seni 
off on a Bank Hofiday and it arriv- 
ed four days later - good SeF- 
vice, you must admit. 

When you have load^ it. II 
did it first tsmeh it runs 
automat tcallv- Vou are asked 
what fevel votj want lo play on, 
between and 9 On \t^vB\ tt is 



Just aboul possibfe to have a 
long gamer but you have to be a 
compiete e^^pert to score 
anything on fevel 9 . The game js 
flicker free but that is replaced 
b V t he f act t hat t he aliens ' ' sh i m- 
iTi«r'\ This means that ft tshard 
on the eyes and th^refor^ di(^ 
f rcult to play fof longer than half 
an hour, Apart ffom this fact, ihe 
game i$ very good and I can see 
thai much more thought has 
gone into it than into some 
(most) ZX Invaders. The stiapes 
of the invaders are very good, 
considering that they can only 
use the Sinclair character set, 



One thing which 1 
discovered is thai by usmg Tim 
Hartneirs method of finding out 
how much memory a program 
useSr this invaders takes up just 
over 2K. In some of the adver- 
tisements It says that a 16K 
RAM pack is required. Bridge 
Software are not the only com 
pany to do this, by any means. 
(Tim HartnelTs method is: "Print 
Peek 16396 + 256 * Peek 
16397 - 16509 'When this is 
used as a direct command, it will 
print the number of bytes which 
that particular program has us- 
ed). 



Conclusion 

This is definjteJy one of the bast 
invaders" type games on the 
market at the moment for tHie 
ZX81 . It only takes up just over 
2K of memory, so do not be put 
off if you do not have a full 1 6K 
expansion. "Galaxy fnvaders'' 
costs C3 from Bridge Software 
of 36 Fernwood, Marple Bridge, 
Slockpon. Cheshire SK6 5B£ It 
has adequate instructions ar^ 
my percentage rating for it (with 
the average "invaders' ' scoring 
50% Ms 70%, 
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1K GAMES 



SQUEEZING IT ALL INTO IK 

Many articles have been published about saving 

precious bytes on the 1K ZX81. Adam waring has 

delved deeper into the subject than most, and 

here presents a summary of all the worthwhile 

memory-saving hints. He illustrates his 
discoveries with three programs which show |ust 
how much can be squeezed into the unforgiving 

RAM. 



Ev&rv time a number is used in a 
BASIC program 7 byt^s of 
memory are used up. You can 
think ot a BASIC program as- 7 
times the amount of times 
numbers appear, plus the 
number of characters per line, 
plus 5 . Note that the line number 
is not counted in either the 
amount of numbers or the 
amount of characters. The 5 at 
the end of the line contains the 
line number. It also holds the 
length of the line and the end of 
line NEWUNE characier. 

It is obvious that the fewer 
numbers in a program, the more 
memorv you save. It iss feasible 
to type: 



10 Lrrx 


- VAL - S" 


20 LET Y 


= CODE"" 


30 LET Z 


= INT PI 


Instead of: 




10 LET X 


= 5 


20 LET Y 


- 23 


30 LET Z 


= 3 



Line 10 saves you 3 bytes, 
iine 20 saves you 4 bytes ^ and 
line 30 saves you 6 bytes Each 
line saves you only a few bytes, 
but added together save you 1 3 
bytes. This is the method thai 
most arliotes I have seen show. 
It allows you to add a couple of 
lines 10 a program that would, 
under normal circumstances run 
out of memory, but if your pro- 
gram is pretty complex or big 
(for 1 K) then you rteed a way to 
save memory a lot more effi- 
ciently than 4 bytes a time The 
ZX81 saves all variables, as well 
as the program, on tape. If you 
initialise a variable in command 
mode (wifthout a line number) 



then no memory rs used as the 
line doesn't appear in the pro 
gram (though memory is used to 
store the variable, which would 
be used m the normal way, 
anyway). Typing; 
LET X - & 
LET Y = 23 
LET 2-3 

Hemember, no line numbers. 
Saves you a total of 49 bytesi 
Unfortunately, there is a snag, 
as alwaySp and that is you can't 
run programs! It is possible to 
use GOTO 1 instead- That's not 
too hard to remember, and if you 
use this method, you soon gel 
used to it. but if someone loads a 
program from tape then th&y will 
instinctively type run. It is best, 
therefore, to include a LOAD 
and GO routine in a program By 
this ! mean type: 
1 SAVE ^PROGRAM NAME- 
With the program follow^ng. It is 
best to use just 1 letter for the 
program name. When LOADed 
the program will automatically 
continue from the next line, 

tt we take the memory saving 
technique of mine a step further , 
we can replace every nurnber, 
even GOTQ's and similar 
statements, with a variable, I 
have included three example 
programs for you to key in. They 
should give you an idea of what 
you can realiy do with your 
£49.95 lump of plastic. The 
program is listed, which you 
should type in first, with the 
variables following. . Don't 
forget, use GOTO, not RUN. 
Enough of the chat, lets see 
what tan be done. 



TRAPPED 
flDRM 



UflRING 




maze and get as far to the righl 
of the screen as possible. ' 6 / 7 ' 
and *8 send you down, up and 
rtghl respectively. Left js om- 
mited as m practice at was r\B\fer 
Msed* 



Trapped 

The game of Trapped follows 
the maze type theme with a dif ^ 
fere nee; in this version it is im- 
possible to w<n1 You can only do 
the best you can. The idetJ is to 
navigate your " *" around the 

PROGRAM LISTING 

1 SRVJE "M' 
S0 INPUT P$ 

4Gt LET fi* = ' '■ 

50 LET A=e 
lOa FOR N=PI TO C 

IIQ p&I^J- wT ft .i-i: '"■" .AT & . ^4 , M" 
^ RT Ny^EjOi '-^''iflT RND * I . RND*C.; "■ 

ISO NE>rr H 

ISO LET M=NOT P 

l-se LET N =ft 

345 LET B*=^* 

2SO LET aii = IW!-;E"Y * 

260 IF «*<"&'■ OR iHJ> a ' THEN LE 
T n«=BS 

BTQ LET rt=P+ iA$ = '"S"') - (w4 = "7"'> 

2©0 LET N=N^"fPi$^'S"> 

3O0 PRINT RT R^Yi, 

510 IF PEEK 'tPEEK i53SS^PEEK IS 
-3y'9*i?5&.* ^G THEN GOTV ti 

3aO PRINT '■*'• 

3S© GOTO F 

SCO P:-:Xt-jr "n^iii 

5*30 QOTO D 



UPRIReL^;i 
LET B~0 
LET C^31 
LET D=3 
LET E=4 

LET F=eia 

LET G5=l£.a 
LET* H=S00 

LET I ~e 



Shoot-out 

Most people enjov a gflme 
which involves shooting things. 
Shootout gives yoii this 
pleasure. Be careful though < a 
stray bullet from your gun could 
masn curtains - for you! 3 
types of thingees, all from the 
outer reaches of the geiaxy, 
hover above you. The thingees 
with the uncanny resemblance 



to the letter " Q" are the bad- 
dies. Indeed, pumping lead into 
one o' these gems you a potnt. 
Don'i hit the 'X" shaped betr^s 
though, as these are your 
friends. Hitting these &oon runs 
down your score, and quite 
rJghtly too. The enemy are not 
without defence though, space 
mines, of more accurately. 
'*''s, are up ihere too. A 
carelessly aimed shoi, hrtting 
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one of these speHs " KABOOM " 
and shorEens your Nfe drasttcal- 
Iv. A yame usually lasts one 
minute exactly. The real time 
clock inside Ihe deepest 
recesses of ihe ZX8 1 enables us 
to ba so accurate. Keys '5' and 
*8" move youf gun left and right. 

SHOOT ^OUT 

RDRH u APING 



"0' (ires it. This program shows 
)y&t what can be fitted into the 
IK ZX81 if the program is 
thought out carefully enough. 
Enough memorv is saved to 
have 5 different ratings at ihe 
end of the program, frorn 
'Pathetic' to 'Champ' N 



X 



Invaders 

E'/ery fun lovifig ZX81 owner 
dreams of having a resit v good 
space invaders prograrri to show 
off to their friends. Unfortunate- 
ly these cost aboui E5 a throw 
so vou'll have to settle for this m- 
fitdd. Must basic mvcidtirb pru- 
grams I have s^n have only one 
invader who doesn't know the 
meaning of host i lei So this ver- 
sion has something gomg for it. 
There are 8 invaders, all thinking 
cruet thoughts as they attack 
the almost defenceless earth. 
As laser bombs fall unmercifully 



from the sky. your laser canon 
does Its best to keep out the 
way, The green rof m this case, 
black) meanies do not move 
from Side to side as is the tradi- 
tion — it would be far too easy to 
win. Instead they moverandofriT 
ly. If you eliminate al) the in- 
vaders then a new sheet instant- 
ly pops up. The keys used are 
the same as in the previous pro- 
gram — 5.8, and 0. In this ver- 
sion xhe aliens do not advance, 
you have a time limit instead* 
Well - even with this meihod 
you can't achieve the impossi- 
ble - or can yo4t? 






UFiRXNG 



ra 
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7' 
Td 
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SCORH=14 
E> CELLEtJT 

PROGRAM LKSTINC 

S© LET 5=F 

60 POKE C.E 

i^ ^ Pi; " ^k *' 

12©' IF P^4D:I THEN PRIhlT BT F ^ RN 

iS0 LET H=A+rR*:a RMD INKFVS=*8*' 
I - t p > F RND TNKEV $ = " = " j 

160 IF INKEv $= 43"^ THEN GOSUB D 

200 IF PEEK e>0 THEN GOTO K 

^0«^ ppTpt-r "EX^ELLEMT ' SND 5 ' *^ R 
ND i <U; "CHRjHP ""ftNL*5> =uV^^OK^ fiND 

S>^L RNC S<=rt^ Pi^UBlZH'* AND S<I_ 

i^NC 5:-=Q. ■■pfiTHETir ' ^HD S :Q 

£30 INPUT Pii 

24C CL5 

250 GOTO M 

255 FOR M=R TO Z STEP -O 

310 pfiinr ftT ^^,R^::, -^ i-^fiT h.a+z 

^ 330 NEXT M 
340 IF p^Er tP^R) ~F THEN RETURN 



^P+R.t=N T ftEN GOTO O 
CP+R) =T THEN LET S = 



345 IF PEEK 
347 IF PEEIH 

350 PRINT RT M.RtZ. "B'^RT M .. R +Z 



370 LET -5=S^Z 

375 PRINT RT M^ Q^ '^SCOR£=^*' J S; '' " 

URRIRPLES 

LET n -*? 

LET B= 164 37 

LET C=1643© 

LET D - 25S 

LET E-ie3 

LET F^0 

LET G=29 

L^T H=ie 

LETT I=G.7 

LET ^*^£43 

LETT K=10a 

LET L=9 

LET N=23 

LET O-205 

LHT 0=a 

LET R-e 

LET r^Bl 

LFT U-15 

LET z^a 

LET P^PEEK lease +PE£t-; 16397^256 
^2 



SCOPE =p4 

PROGRAM LISTING 



1 


5FIVE ■■&■■ 


10 


LET R-T 


BQ 


LET S-G 


30 


LET e=H 


40 


L^T H$ = - BttBBBJVBa " 


90 


FOP N=H TO I 


i&e 


LCT A = (3|+ 1 ft :. K i^t >iD 1 r4t< E^Y 4 = ' * ^- ' 


> - cr: 


rG HT^D iNJ-.ev»- s- ■ ^ 




PRJKT AT Gvc;jrt#^HT T.R^ ■ » 


160 

L 
17© 


JF INKEY* = STR» Q TM^N GQ5UE 


GO SUB U 


173 


LET S =E + I^rr 'tR^iD *0 '? -H 


ITS 


LET 5 = t- »£ :<G^ " -B T^ 


180 


IF RS = " ■■ -^ 


-!EN GOTO 


^e@ 


NEXT N 


S3Q 


INPUT RS 


a40 


CLS 


^5© 


GOTO R 


370 


LET U-INT (RND^TtBI 


290 


IF PEEK fP+U-HJ=G THEN PETU 


RN 




30G* 


FOR M-H TO T 5TEP J 


310 


PRINT hT M^U, *'|-,RT M,.U; *' " 


330 


NE>T M 


340 


IF U-H=M THEN GOTO U 


3-15 


RETURN 



3S0 IF PEEK iP^-MisG THEN RETURN 

36« LET R4tfi-B+RJ='- " 

370 LET S-5+I-S 

375 PRINT "&CORe= ;S 

300 RETURN 

LET G = 

LET H=i 

LET i=&e 

LET kJ = 3 

LETT K^<9 

LET 0=*0 

LET R=2 

LET T=13 

LET U=14 

i_ET U=210 

LET U=a7fl 

LET L=35C1 

LET p=PEEK ie39e+PEEK ie3S7*25e 
*3 
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The radio market has 
become more complex. Things 
have become more confused. 

Wires get crossed as new 
equipment floods onto the 
market. 

At the end of the day, 
even the most avid enthusiast 
spends more time trying to find 
out about new equipment than 
on the airwaves using it. 

As for the novice? 

They stand little chance of 
picking anything up at all. 

So we've decided to clear 
things up. 

On December 3rd our new 
magazine Ham Radio Today 
begins. 

Not a magazine you need 
a degree in electronics to 
decipher. 



Or one that still calls your 
gear a wireless. 

Rather a magazine that 
simply clarifies the vast range of 
electronic gadgetry available. 

Lists new equipment, 
analyses its performance. 

Thorough reviews, special 
features, news items and 
constructional projects. 

In a clear and concise way 
that will give everyone a perfect 
5 + 9. 

Ham Radio Today. 

Tomorrow . . . tune in and 
find out, 73. 
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Getting into print 
properly 

Tim Langdell looks at Capital computer's print 

interface which allows you to add 'proper' 

printers to the ZX81 , Data-assettes tape control 

system ZX99, and the z-xtra by Cirrus which 

provides a 16K RAM extension, and a series of 

extra facilities in an EPROM. 



Whilst the Stncla^r printer is 
clearty eKcelleni value for 
money, the qyatUy of its pfint 
Could hardfy be described as 
high quality. So it you are in 
teresied in pfoducing iistings 
that are clear lo read or in doing 
some kind ot word-pfocssing 
with your ZX81 then a more 
standafd type of printer would 
be useful \o you Up until recent- 
ly, though Jt was rK)i possible to 
add such a printsr onto a ZX8 1 , 
The pnnter interface from 
Capital offers this facilrty for at 
tarring either a serial (RS232) 
pf^ritar or a parallel (Centronics 
type) one. The interface comes 
as two pririited circuit boards. 
One is a mini -mother board wuh 
two slots for hardware add-ons. 
The pfin[er interface card itself 
fit$ inio one of these slots and 
the other is free for another add- 
on of yo\3j choice. The mroiher- 
board aiso duplicates the con- 
nector at the rear of a ZX81 and 
so you can still attach to 1 6K 
RAM pack qu^te easily. 

The edge connectors pn the 
boards were of reasonable quali- 
ty and gave a snug tit. However, 
I would not advise moving the 
ZX81 around much on a table 
top when the interface \^ attach- 
ed The interface allows a cen 
tronics or RS232 type printer to 
be attached because it has an 
EPROM on board la 2K 2716 
one by Mostekl which contains 
the necessary software to 
decode the output from the 
ZX81 into the signals which 
these two types of printer need 
to receiver Thus this software in 
EPROM handles the transmis 
sion of th€ characters to be 
printed by dealing with the busy 
signals, strobes, ar>d setting the 
necessary Baud rate (speed at 
which the characters tn the form 
of data bytes are sent to the 
printer). This EPROM sits in 
memory above the ZXfll's 
ROfW at arou^itd 9K (from 2000 



to 2800 HEX). Therefore this 
device is unlikely to conflict with 
any other add ons and does not 
interfere with memory exten- 
sions up to 48K. 

setting up The 
interface 

This was reasonably easy, 
although the instructions which 
came with the boards coutd 
have been more e^tplicit. For a 
serial printer you Vhrould need a 
14 pin DIL plug and a 25 
D-connector joined by ribbon 
cable of at least 6 way. On the 
board are two D4L sockets, one 
1 4-way and the other 1 6-way~ 
The 1 4-way is used for a serial 
printer and the connections area 
as follows: 



8N/C 


7GND 


9N/C 


6 N. C 


10fJ/C 


5 N/C 


1 1 N/C 


4 W C 


1 2 IP TTL 


3I.PRS232 




(BUSV) 


1 3 0/P TTL 


2 0/PRS232 


1 4 GND 


1 GND 



As yoy can see outputs for TTL 
devices are also catered for. 
Capital claim this to be a full 
specification RS232. which witi 
therefore amply meet most peo- 
ple s needs to add prfnters or 
modems. 

The baud rate for the 
RS232 is set by a OH switch on 
the PCB- Switches 5 to 7 can be 
set either on or off to achieve 
baud rates from 50 to 9600. 
The booklet with the interface 
makes if clear how to do this. 

The Printer 

The paraJJeJ prmter iS as easy to 
attach and requires a 1 6 ptn DIL 
header, a standard Centronics 
plug and 1 6 way ribbon cabie. 
The connections to the 16 pin 
DIL socket on the board are: 



9D7 


8 GND 


10D6 


7 f AUtT 


n D5 


6 N,C 


12D4 


5 UNIT SELECT 


13D3 


4 PAPER BUSY 


UD2 


3 BUSY 


15D1 


2 ACKNOWLEDGE 


re DO 


1 DATA-STfiOBE 



Selecting the number of 
characters per line on the print 
Out IS done by POKEing locat^n 
16507 with the required 
number. If you don't tell the in- 
terface otherwise it POKEs this 
location with 64. You' II note m 
your ZX81 handbook lpJ79) 
that this location is free in the 
systems area of HAM. Calling 
the mam printing routine is easily 
done by having a pfogfamme 
line or direct command as PRINT 
USR 9407. An asteriK appears 
prompting you to type in either 
S' to select the RS232 output. 
'P' for the parailet printer, K' lo 
prmt directly from the keyboard 
(note this isn't possible with 
Sine fair s primer), or STOP to 
return to the BASIC programme 
again and halt printing. You can 
also gel a hexadecimal memory 
dump by pressing 'M' in 
response to the aster isc prompt. 
But first you must set up which 
area of RAM.ROM you want to 
print to the printer by POKEtr^g 
the fol towing locations: 

START OF DUMP - 
POKE 16434. tew byte 
POKE 16435. high byte 

ENDDUMP- 
POKE 16438, tew byte 
POKE 16439 high byte 

Another took at tfie systems 
area on pages 177 to 179 of 
your manual will reveal thai 
these locations are usually used 
by the ZXBI as the SEED for 
RMO and as The coordinates for 
the last PLOTed point res pec ^ 
tively. Clearly these aren t used 
during a prtnt out for these pur- 
poses. 



Variables can be printing 
during a BASIC program by 
using a few lines Eike: 

10 CLEAR 

20 LET AS = '^STRING'' 

30 LETA= USR 9533 

LLIST wiil list a BASIC pro- 
gram beginning at the iine 
where the cursor is, much as 
with the Sinclair printer. LPRINT 
works as usual too and sends 
the first string m the variable 
area. SHIFTED B allows (to get 
inverse 'G' cursor) lower case 
tetters graphics or control com- 
mands. For instance, SHIFTED 
A gives the Centronics com- 
mand 0C2 . SHIFTED S gives the 
SO' command and so forth If 
you do not have a larger type 
printer then these commands 
will not mean much to you. If 
you have a printer though. I sug- 
gest that you consult its manuaj 
for a f ul3 explanatten of the con* 
trol commands. 

Interfaces 

( la km That the tnterface 

* : 1 updated since our sam- 
ple of It, and now the EPROM of» 
fers more potential. Details are 
not avaitabte at present, but we 
understand the price is about the 
same at C 39.95 + VAT. The 
mini motherboard costs C 14 50 
^ VAT. If you require a Cen- 
t ron ics or R S 2 3 2 t v pe I n ! erf ace, 
then this one from Capital cer- 
tainly does the job. At a total of 
about t45 rt is not cheap, but 
nonetheless offers good value 
for money. Capital seem corn- 
mitted to fteeping their 
customers informed of im- 
provements, and mention such 
tempting items as a battery 
back up memory module and an 
eprom programmer to been the 
way. Out of interest, the mini- 
motherboard also has a reset 
button on it which can be very 
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useful if your programme 
crashes. Using a resei buiion i^ 
much kinder to the machine than 
aw itching off and on again, 

ZX99 from Data- 
assette 

The ZX3% i& d Idpe control 
svstofn aKowing you to handle 
up 10 four casseue recorders 
with your ZX81, It also has a 
Simple version of $n RS232 in- 
terface to allow a full sue printer 
to be attached. The ZX99 
comes in a black casing which f^ 
well made and well designed to 
nnatch the ZX81 s stv^ng. \i 
connects to the ZX81 with an 
edge connector of good make, 
and the '8 Vs rear connector h 
duplicated at the rear of the 
2X99, 

The sockets on tKu* bides of 
the ZX99 allovw the four 
cassette recorder to be attached 
and the RS232 as welL There 
are four LEDs on the front panel 
which indicate which of the 
cassettes is in operai»on. The 
unit comes with one of the most 
complete and lengthy manuals I 
have seen with any ZXB1 add- 
on. It has some 48 typed pages 
of information. The four c asset 
fes which can be attached are in- 
tended to be two for input and 
two for output. That \^. two are 
intended to be used as additional 
data storage and two to write 
programs or data on. The 
ZX99 contains a 2K EPflOM 
which does all the work. Like 
Capital's interface this device 
also srts in memory at the 2K 
a&ove the Sinclair SK ROM. 

The unit is not a simple data 
storage device, but has many 
functions which are called wkh 
USR commands. There are four 
major types of command 
^vai Fable; selection of a tape 
drive, reading, wrrting or skipp- 
ing blocks of data: copying 
tapes; and printing data or list- 
ings via the RS232 interface. It 
is possible to select two outputs 
at once and hence make two 
copies onto tv»^o different 
cassettes of the same data or 
program. The use of storir>g 
data on tape means that by sav- 
ing It in bbcks you can load data 
bfock by block until the data you 
require is in memory. Thus, 
whereas a 16K memory exten- 
sion would probably only allow 
you to handle a list of about 1 50 
names and addresses, use of the 
ZK99 would let you store and 
handle many 1 imes this number. 
The ZX99 doesn't use the 
ZX8 Vs LOAD to get blocks of 
data »nto RAM as this wouM 
destroy the program in the 
memory as loading took place. 
The ZX99 uses a buffer by re^ 
quiring you to send data to it in 



the form of strings. The string 
can have any iabel in the ZX8 1 's 
repertoire, but it is signposted by 
the consents of 2S. So if you 
choose 10 call your buffer AS 
and have it 200 bytes long then 
a program would include these 
tines: 

10 DlMA»f200| 
1000 LETZS- 'A" 
1010 LETSTATUS- 
U5R 82 1 (reads data to tape 
from All 

Data assette recommend the 
use of the form LET STATUS = 
USR . . ' rather than RAND 
USR. - ■' because the vafue 
returned to the var^abie 
'STATUS' has been designed to 
give feedback as to the types of 
errors that might have hafjpen^ 
ed Reading into the stri^rtg A$ 
lor whatever} is just as easy us 
ing USR 821 3. Many examples 
and sugg^estiions about handlir>g 
data are given tn the ZX99'8 
manual. The unit also has a 
block skip instruction which 
allows vou to get the ZX99 to 
skip past each program to 
check what you have on any 
particular tape, and to get ac 
curately to a space on tape for 
the next program to be saved 
to. The 2X99 can also be used 
to copy tapes - either making 
one new copy or two depending 
on which USR command is 
chosen. The manuars sectk^n 
on using the RS232 interface is 
extensive and shows clearty 
how baud rates from 1 1 to 
9600 can be selected. The m 



terface also allows choice of so 
called 'stop bits' and parity 
checks, inverse video produces 
lower case fetters on the pnnter, 
but the ZX99 g^ves you the op 
t ion of reversing <his so that the 
lower case letters are normally 
produced and the graphics 
model of tha '81 is. than u&ad to 
get capitals. This would be very 
useful when doing word 
processing with an expanded 
ZX81, Error report codes &r^ 
listed at the back of the manual 
(the ZX99 produces some eict ra 
codes like the ZXe I's o wn orkes 
which have such meanings as 
insufficient memory space, or 
RREAK pressed while ZX99 in 
progress), There is also a full 
listing of the completion codes 
which are returned when a USR 
function is called wiih LET 
STATUS = . '. These codes 
allow a very deiaiked analysis of 
why a recording may have failed 
- anything from detecting poor 
electrical contacts to failing to 
select the correct channel. AN in 
aiL it is a very impressive device 
for those who feei that they 
wouki like to have some of the 
data storage and handling 
facilities usu sally associated 
with a disc drive, but cannot af- 
ford such a system, (very few 
exist for the ZX 81 anyway}. The 
problem is. how many people re 
quire this type of storage? Now 
that 48K and 56K RAM packs 
are available one would im 
agine these would handle most 
requifements of ZX81 users. 
The tape system is very slow on 
the ZX81. as those of you for- 



tunate eriough to compare it 
with the faster Spectrum 
system will now be painfully 
aware^ Thos, wh<le it would 
allow you to handle very large 
address lists and so on. rt would 
be rather frustratingly slow In- 
deed it is hard to imagine such 
purposes bein^ seriously j^hi^v- 
e<t by a ZX81 rather than a 
faster machine such as an 
Atom. Apple. BBC, or even the 
Spectrum. To be fair to Data- 
assette though, when they laun- 
ched this device the 2X8 1 was 
Ihe only cheap micro available. 

Z-XTRA by CIRRUS 

This device is a late entry to the 
scene of ZX81 add^ons. It is 
both a 1 6K RAM e3< tension and 
a series of eMtra facilities resi- 
dent on an EPRQM The unit is a 
la rye biack metal box about 
twice the size of theZX8 1 itself. 
Connection is made to the ZX 81 
With a standard edge connector 
- although this is protaabiy the 
best quality one I ' ve seen on any 
ZXei add^on. The Z-XTRA 
plugs into the mains and pro- 
vides power for itself snd the 
ZXai. Therefore the 2X81 s 
own power supply is not need- 
ed. On one side of the 2 XTRA is 
a 2.5mm socket to take a plug 
from your cassette recorder's 
remote' socket. This allows the 
Z XTRA to turn the cassette's 
motor on and off when 
necessary. There is also a reset 
button, which allows y^^ to 
start the ZXB 1 again after a pro- 
gram crash without resorting to 




The ZXB 9 m t/je, contfo/img foi^f cassette m^chifi^s. 
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T^e ZXSB: 

the extreme of switching the 
povver supply off and on. 

On si^itching on VOu will 
have 1 6K of RAM an<J to access 
the Z XTRA's facilities you will 
need !o type RAN USR 9834. 
(the EPROM resEdes once moce 
at the 2K above (he 8K ROM), A 
menu may then appear on The 
screen. I say m&y bn^cause at the 
lime of wmjng CIRRUS had not 
ym fully decided which options 
would be B\fBl\^b\B With the 
basic machine. However, with 
ail options chosen a display like 
thi£ will be obtained^ 

1. LOAD 

2. SAVE 

3. HEX D^Sf^LAY fi MODIFY 

4. INVADERS 

5. FREE MEMORY 

6. DISABLE KEYBOARD BEEP 

7. ENABLE KEYBOARD BEEP 

8. SWITCH TAPE ON 

9. SWITCH TAPE OFF 

CIRRUS were at pains to ex- 
press That this »s not the choice 
available on the basic unit, buc 
rather a 'taster' of what will be 
available to purchasers of The 
unit m (he form of custom 
EPROMS fitted in the Z-XTRA s 
ca^e As it is when you buy it it 
will probably only have the so 
called 'Z XPRES Tape SAVEmg 
and LOAOing system in it I no, s 
1 and 2 aboveL so III mention 
this first p 

SAVEing and 
LOADlng 

Z XPRES IS a very fast pro- 
g ream." data loading and saving 
system which aifows you to 
save or load the entire 1 6K or 
RAM in less than a minute 
Itypically 30 seconds). This 
g^vas It a baud rate of several 
thousand and makes it even 
fasTer ihan the Spectrum. 
However, you have to save the 
entire 1 6K even if there's only a 
1 or 2 thousand byl^ Pro- 
gram \n it. This IS not a pro- 



blem though as the saving and 
loading is extremely fast There 
PS also a checksum' on the 
operations meaning that loading 
and saving errors are detected 
and poor copies are very unlike 
ly If a LOAD is terminated by 
then the loading went well 
but if it returns X then ihero 
was an er; or in the loadi^ng. Note 
that unlike the ZX81 or Spec 
tfum's normaf loading systems 
this system will load a poor pro- 
gram and allow you to list il and 
make corrections. 

In general the facilities 
available with my review sampfe 
were impressive, h was possible 
to obtain a HEX display of 
memory contents by simply 
entering *3' when the menu was 
displayed SLOW mode must be 
chosen, and an address prompt 
appears. The address m HEX 
wfiere you wish to start is 
entered and when SPACE is 
pressed the memory contents 
are displayed filling the screen. 
A cursor indicates which byte is 
presently being looked at by the 
unit, and this cursor can be mo v 
ed through memory very quick- 
ly, (pressing the SPACE moves it 
nghT, N moves it leftf. The 
screen automatically scrolls up 
or down depending on where 
the cursor is To copy the screen 
TO a ZX prinier you simply press 
'Z' and to exit the facility you 
press Q (for qun K To modify 
any byte m RAM Inot ROM of 
course I you simply align the cur- 
sor with the byte in question and 
enter the new ya^ue. Pressing 
The SPACE again moves the cur- 
sor on and leaves the new byte 
in RAM displayed on the screen. 
This f acitity has obvhOus uses to 
the machine code programmer. 
but is perhaps of rather less use 
to the rest of us- 

Memory 

Free memory coutd be determin- 
ed by setecting 'b\ and this 
displayed The free memory up to 



9999 bytes. Above this value 
the most significant byte was 
displayed in HEX and the least 
significant tn decimal - a rather 
pui^ling method. Thus having 
15240 bytes left produced 
F240. To get a fully decimal ver- 
sion you could enter PRINT USR 

When the unit was switch 
ed on pressing any key produced 
a beep. 

To turn off the beep 6' 
could be selected when in the 
menu mode, and '7' would 
switch back on again. The beep 
sound could be swrtched an at 
any time by RAND USR 9716. 
and off again with RAND USR 
9735. The beep sound could 
a^so be sounded for a set period 
using RAND USR 9779. The 
period of the beep is set by 
entering RAND k beforehand, 
where ^ has a value between 
and 2 SB. This beep period uses 
just the low byte of the RAND 
seed and so a maic^mum beep of 
25 5 seconds is available. 

It was possible to turn the 
tape recorder on and off by 
selecting either B or 9 in the 
menu. A memory test was also 
possible by entering PRINT USR 
902 3. PEEK! 1 64 1 7K This tests 
every bit pattern for every loca- 
tion and takes about t mm 40 
sees. I'm not sure whether 
many ZX81 users would find 
this very useful. A more useful 
facility was the RENUMBER 
routine called with RAND USH 
8192. The version in EPROM 
was only a prototype renumber- 
ing but leaving GOTOs and 
GOSUBs unchanged. A full ver- 
sion writ apparently become 
available. 

TO Sum Up 

The Z XTRA consisting of 
Z XPAND [a 1 6K RAM eitten^ 
sbnj, Z'XTEND (an EPROMI in- 
corporating Z-XPRESlonty)^ - a 
high ^peed cassette I/O port, 
costs £59 95 in kit form, and 
C79.9B fully built. Postage and 
packing is an extra C2.95. At 



this price I have my doubts 
about how many ZX81 owners 
will buy this unit. You may 
already have a ^ 6K RAM pack in 
whhch case you mighi be more 
interested in the EPROM 
faciNtnes onty . Cirrus do not plan 
to offer this though, which is a 
pity. Perriflps Umy will chdnyt; 
their minds if The 16K RAM is 
not needed then all you are leh 
with for about CSO is a reset 
button, a fast cassette SAVE 
and LOAD and a 10 port. 
Although Cirrus neglect to men- 
tion It in their literature p there tsa 
connector at the rear of the unit 
taking the output of a Z30 PIO 
chip to enable an EPROM pro- 
grammer to be added. At CSO 
this does not seem good value« 
Their choice of only selling the 
Z XPRES with The unit seems a 
pity, why not a few esttra useful 
routines such as a RENUMBER 
or the BEEP facility too? They 
had a space inva<}ers game on 
the EPROM for demonstration 
purposes, and so clearly intend 
to market such software on 
ROM too. Perhaps a game on the 
EPROM as it comes might be 
worthwhile. The total package 
with all of the options reviewed 
above is estimated by CIRRUS 
to sell for f:70 in kit form and 
E93 ready built This is a great 
deal of money to SF>end on a C 50 
machine! 

In conclusion this is a nice 
piece of equipment which is well 
made, but is likely to be outside 
the price range and needs of The 
average ZX 81 owner. 

ADDRESSES: 
Capital Computers Ltd., 
100 Church St., 
Lifton. aedsLUt 3LG 

Data-assette, 
44 Shroton St., 
London NW1 

Cirrus Electronics, 
Mazzard Cottage, 
East HfIL 
Ottery St Mary. 
Devon EXT 1 IQH 
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A retailer for Sinclair accessories in the 
Yorkshire/ Lancashire/ Humberside area. 

We are situated close to the Ml & M62 
motorways and offering easy parkirig. 

As wefl as a complete range of hard and 

software, our service department can 

repair, modify or fit a wide range of 

accessories. 

For further details of these and many other 
services phone: 

PHILIP COPLEY 

on 

0924 272 545 

Manufacturers of accessories looking for a 
retailer in our area are invited to contact us. 

SPECTRUM SOFTWARE/HARDWARE 
AVAILABLE NOW 

Hours of businass: 
MONDAY to SATURDAY, 10am to Bpm 



THE EXPLORER'S GUIDE 
To The ZX81 

The Book for the ZX81 Enthusiast. 

By Mike Lord, 120 pages. 

Programs for IK RAM, and programs for 

16K RAM Games. Business and Engi nee ring 

Applications- RAM b 1.0 Circuits. Useful 

ROM Routines. Hints and Tips. 

<f495 



What Can I Do with 1K7 

>■ A l4«t0 «f1C| 'Qt^fl^lP ^K)ih t:On(t#|fMt^ ^ JWf^ 

The ZX80 Magic Book 

Mastering Machine Code on your ZXS1 



P'p r-|r> QdiH- ItJIj! E^ff^cri. Q* ir^-"rirTn*r ^i'UC; trj iMipij, nrw an^ ri pqr' ^ «■■«« 
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ML PRICES iNCLUm^ UK P ^ P AUO 
ib\ VAt WweilE APPLfcCAQLE 

CAflH|A(iEP£nOAO£A 



TIMIDATA LTD Depi G S7 Swallowdale, BasiWon, 
Essex SS16 5JG T^l f0268) 411125 (MON FRi) 




SPECTRUM- ZX81 



STARSHIP ENTERPRISE 

Soar throogh t^a ^tii^ B^ 3 st#r$fi<p cpmmancl^r if\ lht$ 
enc^^irig rr^w i^pace Ship simiHatron Ttiiis ttew ddvd^ced v^rsro^ 
Elf Scartriek ij&es c*ie f lil cokpur graphcs and scuid facilities o* 
modem ftucfos Fiil 3D - K^ngon attachs. grap^it hvpei^warp. 
plus aM the fiofmel Startrek featiJ^es and a whote tot mere, 
add up to orm of the best q&rtm^ m the galajty' ^ 

4BKSpectrtjni£5 95 

ORBITER 

Fast and f unous action i$ what you get in this amung 
Def enoer- ^i ^le program f or the 2 X ■ Spec t^Lim 

ORBITER IS wnttefi entirely m m/c c^#and has fiJE arcade 
feati*"e^ rtdiuding st*T^"er 5. reverse, hyper-space, confnuotis 
sconiir^g and saynd effects, plys hyrnaFnods Janders. miutancsand 
atl ttie other ai^en nasties 16K or 4&K Spectrun £5 95 

GROUND ATTACK 

Survival IS the name 0' the game m this exciting ScramWe^ 
type arcade game fot the ZX-Spectnjm 

Volt mis^kon r^ tp pdot youT spaceship thrcygh tortLreoLiB 
caverns vuNle destroying the enemy missile lai^chers and fuel 
dumps 

GROUND ATTACK is written completely m machine code 
And hastyll arcade featLresinclLKling lasers. txKnbs. explosions, 
contmuous scoring and sound effects plus roc^tets. fuel dumps 
and airtjorne abens 16K or 4BK Spectrum E5 95 

Any hinng. lertding or copying E except backup) of Silversof t 
software HS st^^ctiv fortudden ^tihout wittcen penrHssicri from 
Siiversoft 

GENEROUS DEALER DISCOUNTS AVAILABLE 

Siiversoft Ltd ?D U range Stre-et LONDCN ^A-'f:?^- n^- 



IMEW1 ZX81-C0MPILER 

Ves* Now you can write machane code on your ZXBl No mOr^ 
messing about with assemblers and disassemblers simply type 
m the BASC program and the machne does the rest 
ONLV P5 95 

ZXai ARCADE ACTrON [New low pricesi 

MtlNCHER Eicitingpacm^ngame rof thg ZKBl £4.95 

£4.95 
£3 95 
£3.95 
£3.95 
£3.95 
£3.95 



ASTEROIDS "Jus« the thine for ■sc«raiil addicts" 

INVADERS- Prf3liali1vthabe«tversi&n i^f INVAPEHS 

ALIEN-DROPOtIT EJte^ine ORIGINAL arcAde qAmm 

STARTREK Vi S ! you can he a 9 taf^ htp c o mmanif er 

on APH I C G D L F 18 gr^phicall y disfMayiad hales 

SUPERWUMPLFS Anumfcrground adventure 

GAMES PACK 1 l^aitM^tLc value for money, Marfy 50Pt of 
pfi^rams on one cassette! Only £3,99 



PipfiM «#»flri mm £ X 4 


1 flnf^irffH^ n rhftrii mfPQ fr?r F 


hJnm^ 


^liAttiHA 






Sil^er^oft Ltd. K3 Orange Street LaNDON WC2H 7ED 
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CPL COMPUTrNG 

ZX SPECTRUM 

SOFTWARE 

DEFENDER Version of ihe popular arcade game, 
mduding, aiK type:} of alien; full vertical movement 
and two dimensional play; high score; smart bombs 

MfSSILE DEFENCE Fire your intercept rnissrles. 
proleciing your csties and missite bases from the 
enemy. With on screen scoring. 

SPECTRUM INTRUDERS Includes an e^er In^ 

creating rate of difficulty High sconng saucers and 

continuous fire 

SPACE WARS Two player game; destroy your 

enemy before he destroys you, Complete two dimen- 

sionaf movement 

All programs include two dimensional animated 

graphics, with full colour and sound, 

ANY 2 PROGRAMS......... £4.95 

ALL 4 PROGRAMS...,,.. £7,45 

Send 10 CPL COMPUTING. Software Department 
White Lodge, Skidby, N. Humberside HU16 5TF, 

Make all cheques/poslat orders payable to: 
MR C. DORAN 

MAIL ORDER ONLY 



THE 



BUFFER 

MICRO SHOP 

(NEXT TO STREATHAM STATJONJ 



THE OLDEST SOFTWARE SHOP EXCLUSIVELY fOR 

SINCLAIR COMPUTERS 

PROGRAMS, GAMES, ADO/ONS 



SPECTRUM SOFTWARE NOW AVAILABLE 



MOST OF 7HS MAIL OfiD£fi ITEMS ADVERmBD IN 
THIS MA GAZiNEA VAILA8LE O VER THE COUNTER 

••• 

LOADING PROBLEMS? TRY OUR l^TEflFACE 

BUSi^ESS & TECHNICAL DATA HANDLING PROGS. 

PROPER KEYBOARDS: CONSOLgS VOU's 



374A STREATHAM HIGH ROAD, 

LONDON SW1 6 

T«l: 01 -769 2887 

SA.i, APPRECiA TED FOR CA TALQQUE 

I OPEN TUES SATS 10 30 S 30 CLOSED MONDAYS 
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J.K*GREYE SOFTWARE LTD 

TUC t^O f CCf^COQThnPJ C^'iCTI fQQC UH^ fQC 

i ht t itw oti tcKh ( luf I Jur t whfsC huuDl 

'' Without liuesfion the finest rf}Bchinf? cofte games e^^etitubfe 
ftjrfjK""— . -J-N. ROVyLANOProduc! Mana^get ior WM SMITH. 



1ft 



rIK. 



tOO€. 



10 Cvrm i^i* ASTEROIDS UFO 

G4J<LiOTIhE. PtALEiDESCOPf p-^r 



rnTUtftHlllDdOi 



.-."^'Cn varrm erf oyr cofrptOton 




GAUtfirr Apf I H* II* nt^tiM 

"STAIinaffmil t^p^b mKhnt cod* Sukc fiiltti S*t 

vifiiOvot^ ttvouc«Ahrr«4tnfmirl 

' A'-ii . rjdupif I A TrtanMftO»m«i 
Wpnofwi, ^AV£. CPP"!- nueWT, CL^..«t^ 




QAMIETTAPtlfwItK. 

A Muiti l«^4i 



i^^f.*M 

A(h>*fi4wr# LajlN 
7 hUpftitMt 



Iprtl eWT e«vt*Pft mC to 9 Room*. P^m^Qm 

Food. GckH. Tript Pl^wilDnm. fln Eji^T llo tfit ncbt IPMi^ 

h»OT{ Thii m HOT otw ol Ihf n»fawi>*u ^" w iftf l^i 




QJtHi WfAPt 4 lor 1 1K „ 
*1D MONSttR MAJX 

■,i;.h 



.«fthp[4Ji^ 



k. J V ^■^ PwoPiuTin PWMiyx th# <^Hini9 m tofi A& Ofhiffi 

^^ j^^fl ■ <-< rH-i.r.-^,i!<<' ■.■,i;^^ s C^n vou find vcn^ iAr«v Btwvu|h i^i* 
B43H ■ MiMv^ The EXIT i& tfMi« »fvi«tf«^i«#*, bui rtimft m # • f REA. 

yjVIM B nf^ rH fHAf VOUi Ai »^ 3D lltW T REX «t» Kfki^ 'UA 

^:nf r* coMmTER ^ video gahis 

ZK COMPLJT ihG *«*^ir„ £HAr«JL iN*"*^ WR t AW COMft/IWfl iWSCl V 



GAME ^ A Pf I f fw ^ AK ^..^^_ Oill|r CMi 

ro WW vd^ hem* plai - - ■ . - ^udiri^ Ahm Sci*c#tft^ 

qI yth^ fl^itf« C«)Ckp»r windi^m- thr b*Ch[^DC:h rrtOvvl ^h«r- 

ywnw r^v Hy^ KiP Sii^ fhmtY YQU AltE** tfm ttmr^ &AuMfi 

PH^udH Scof» SfMH iHangfth AnHid*. PrcMjmiiv. ^iWMPtf PLidv ivnil yom vHNMiCJfwn. 

tuJ] !0' 





<IAIHE«TA^f I^IH. 



.«i4rfi4« 



'^ "^ft frf J f ol . rj ^'j^tf- 



^BAFAKOMT Suiw Fi«t Fui Serw> DvfMt G*^ Voyp 
iT^iiviii^ifiMidvil Iwwr SnehQ* mueh Mo^^-. 
ana AfTl^t Iht pdMnd* ooftv**^ 1* D«i4i«ft f- 

^i-id |*V6* intf l u ori iMKHj^i th# ^wt AREAilOUT ifnund 
.««,..«*.».,.. iVNCW WJC^KJ A SOf rWA^^ REVIEW 



G^MfS MARKED * tNCL. MACHINE CODE. 
Pnecs include VAT and UK P & P 
(Add appropfiflte PoilaBt on Foreigfi Ordprfi. Clltqutf/P.O.it to 

J.K. GREYE SOPTVUARE LTD 

DffptZjr 16, Brendan Doie, Otdfcand Common. BnvSol BS15 6QE 
GfieCHT CAIIQ SALES: FOR BMStANt D€Si^AtCH^ ftY PtfONt OfflV 
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r to Ht IrtMt bwying. A|f e^ifiti* ni O AMEM Aft fl 
gltF^A M»eR0£l40# 3MASli«i9wn Hitf^ R^ LoMi^ SWTA 

GEORGES ^ flS P«i« Si . Briit^J Avtn. 

MhCftOSrVLl 

MlCROV^AHE 

SCREEN SCENE 

W H SMITH 

^DKTRA 
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HAVEN HARDWARE 
□ ZX PRODUCTS 

SAt lur u^la :.? ^ AsCry ROfKl AsQy iVuf f. . .gllifl CvmDf^B CAM JHR 

NtBS rficlufl« VAT -**• 1 ^ *. ^ 
"^ ^ ^* ■ ' . -n ar* ai^ avaiiabit f pwti (he toiiGwif>fl igeitt^ 

THE BUFFER SHOP. 3?^A S^teHTfiam HiQfi RdM LONDON SWt6 

MICRO WA RE, S St ^efBff S Lino LE^OESTFR 
PHILIP COP L£V HI F I, ^ Cli»iofri Coytl OtWH. WEST YORKSHIRE 

SWAMP MONSTERS (NEW) Efr.^H ^ Fdnidti^q fiigh spo^ ^md <Ji 
tnacrifnti cmK' * th PuH coiQur a^a sogr-d Gude your roDol imoiAgn an alien 
5*3mp ariLi fry to d-e^tfErj- ine r^^onstei^ ih^l *n*na:&Fl \l iMod«i B yt i^K Mod^i 
A * User pgflj 

fttfOOTOilT itgOO ^4 ytsuf witt tg^f^ tm wesfefn § ycif igmi^f on} io ^M 

r ........ --,^N^5 ^n^ KJund 

iNVADEliS £e.5d A l^^i mav^g Kpico j^im? compiled mniwchititdOde 

It Liiriiicri Mi>d# 2 coiour grapincs ai^9 Sound. 

nniENWOOO (NEW) £6 J« Jouiffiey CHi a qu^^i Pof lh« Qcidvn iirfl oi 

Hjr-id ■:.'/ ^^■T.,LJCj^ :averns a^d a iat&$3 m a lartd Of McJftiWm antf MsgiC 

SPACE FIGHTER iMM T he G#Jax^ is i nvi^d^ ^ arien I^hIs ss you nv 
. jf Ship across the empey wis!^ &t apac« m this *« ELoSte^l gaem t^il y&u 

H AhEG MAN C4.0Q A ccMOtlff uli arid enturlaimng vef Sion erf lh«fi wsH luio^n 
A ^^ii grt'c 1 i-^ee levels oi Miy uijmf^ tw aock A& you ifnpiove your 

MQSnAiiS tJ^uct iQ^ Off I i*st crce tat ittteo of moi« proi^faiTi upas 
Ort^etCHf Senas A£ tor f y II rertge si i>ragfBmsiP^prjC#1'3l8L A g^RliWii^ 
requRF^d unless marked: ' 



WANTED URGENTLY 

Bulk tupplferof S-way tceyboardsockali at ysed on ZKSl and 

ZX SPECTRUM r«qu^r^d Preasesendsartiplef onOOoir. 1D00 

olf and 1M00 oir prices or ring 094 686 b2T (24 hou r ansafone). 

ACCESS CARD ORDERS ACCEPTED 



The Spectram Handbook 

DR TIM UNGDELL 

A comprehensive and accessibte introdudkan to ttm ZX 
SpectruPTi. A handbook and program library in one - The 

Spectrum Handbook contains nr^ore games and 
application pf ogfams than any other booh on the nnarket 

and contains ov^r 80pmi^:sm$. 

224 pp £4.95 [paperback) 
A Century PCW joint pubitc^tiQit 



ORDER FORW 

To: Deparunent OIC. George Philip S«fvice5 Lid. 

Arndale Rtjad. Wick Lrttlehamplon. 

Wki^ Sussex BI417 7ER 



please st^nd in^ . 



.copy /copies of 



THE SPECTRUM HANDBOOK by MM LANGDtLL 
at £545 per copy (post paid) 

I She lose- my ctecjue/postal carder tor £ 

(payable to G^oree Riilip] 



Name 

Afidr«$t. 



. ^mM%0 ait^w ^§ dMyt ^ d»9hfmy . 



ZX81/ZX SPECTRUM 
HARDWARE 





PROFESSIONAL DESKTOP CONSOLE FOR THEZXSt 
IT RAISES AND TILTS THE TV TO MINIMISE EYE- 
- TRAIN, HOLDS IN PLACE THE ZJC81 PRINTER. RAM 
HACKS (AND OTHER ADD-ONS). POWER SUPPLY, 
TAPE HECORDER AND HIDES MOST OF THE WIRING. 

PROVIDES STORAGE SPACE FOR CASSETTES. 
PENCILS. ETC. 

OPTIONAL: TWO BUILT-IN ILLUMINATED POWER 
SWITCHES. SIMILAR UNiT FOR THE ZX SPECTRUr/ 
ALSO AVAILABLE WHICH HOLDSZX MICRODRIVE i' . 
PLACE 

TV Stand removable for scCvh to add-^ni. *lhng. etc. 
Cm b« us«d separately Irofn 8as«. 
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VOUH NAME A*iO AOOKimm 



ii^ l i .l i . i I l L l Jji^j i mi fcM HMJ I lMU I l i tJIUUJI I l l UH II Hn l [» I IH I|i g i i i ppii ii »i |» | .||»l .l »pi ■ k RiM 



I- I i I I III II II I 



OTV 


Df^HIPTlOAl 


irEH 

PfliCi 


TOTAL 




Comoivl^ZKai 


t2i«l 






C*n«}4* to*- 2X S{»clnjRi 


C3O0i 






Power Switch fw Jwtm R«4JTf«f 


ooo 






Pd*«* S*itcfi tot ZXi1*'ZX $^s^t^um 


£3 00 








S4ibTo«gl 






CMfiMpt 


£300 




TociiDut 





Ch«ru««/F.O. mMl* ptyibl* Ick 

COMPUTERLOCK. 2 WYCHPERRY ROAD, 

HAYWARDS HEATH. Vi^EST SUSSEX RH16 IHJ 

Telephone: (0444) 451966 

AR PrfM* iMilMlV* Of V.A,T> Allow 28 dayi lor iM4v*fy, 
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SPECIFICATIONS 



MACHINE 
SPECIFICATIONS 



ZX80 



Dimensions 

Width I74mnn (685 in) 
Depth 218mm (8,58 in} 
Height 38 mm (1. 5 in \ 
Weight 300g(lO.Soz| 

Mi c ro prcK essof / M emo ry 

Z80A 3,25 MHi dock 

ROM: 4K bytes containing BASIC 

RAM: IK bytes internal, eKternaily expandable :o 16K bytes. 

Display 

Rirquires an ordinary domestic black and white colour TV. The 

lead supplied connects between the ZX80 and your TV's aerial 

socket. The display organisation is 24 lines of 32 charsctefs 

per line showing black characters on a white screen. The ZX80 

does not connect to a printer. 

Programming 

Programs can be entered on the keyboard or loaded from 

cassette. The ZX&O has automatic "wrap round*" so lines of 

program can be any lengtti but not multi statement lines. 

Syntajt check 

The syntaK of the entered line ii checked character by char 

acter, A syntas^ error cursor marks the first place the syntax 

breaks down if there is an error. Or^ce any errors h^ave been 

edited out the syntax error cursor disappears. Only syntax 

error free lines of code are accepted by the 2X80- 

Gfaphics 

Total of 22 graphics symbols giving 48 x 64 pixels resolution 

consisting of 10 symbols plus space and inverses. Includes 

symbols for drawing bar charts. Under control of your BASIC 

program any character can be primed in reverse field. 

Editing 

The tine edit allows yoiii to edit any line of program or input 

including statement numbers. The edit and cursor control 

keys are EDIT, RUBQUT, HOME. 

Arithmetic 

Arithmetic operators +,-.x. exponentiate. Relational oper 

ators ^, -, ^ , yielding or - 1 . Logical operators AND OR 

NOT vi^lding boolean result. Relational operators also apply to 

strinqs. ZX80 BASIC uses 16 bit tvyo's complement 

arithmetic ( "^ 32767 1, 

Variables 

Numeric variable names may be any length, must begin with a 

letter and consist of alpha numerics. Every character in the name 

is compared thus an infinity of unique names is available. 

String variables may be assigned to or from, shortened but not 

concatenated. String variabEe names are AS - ZS- Strings do not 

require a dimension statement and can be any length. 

Arrays have a maximum dimension of 255 (256 elements) each. 

Array names consist of a single letter A-Z, 

Control variable names in FOR. . . NEXT loops corwisl of a 

single letter A-2. 

Expre^ion evalaator 

The full expression evatuator is called whenever a constant or 
variable is encountered during program execution. This allows 
you to use expressions in place of constants especially useful in 
GOTOs, GOSUBs, FOR. NEXT ^t:^ 



Immediate mode 

The 2X80 will function in the '^calculator mode" by immed- 
iate I y executing a statement if it is not preceded with a line 
number. 

Gazette interface 

Works with most domestic cassette recorders. The transfer rate 
is 250 baud using a unique tape recording format. Other 
systems are not compatible with the ZXSO's The ZX80 also 
SAVES the variables as well as the program on cassette. There- 
fore you can save the data for updating nej(! time the program 
is executed. The 2X80 does not support separate data files. The 
lead supplied with the ZX80 is fitt^l with 3.5mm jack plugs. 
Expansion bus 

At the rear has 8 data, 16 address, 13 control lines from the 
processor and Ov, 5v. 9 llv, fl and internal memory control 
line. These signals enable you to interface the ZX8Q to your 
own electronics, PIQ. CTC. SIO if you want I/O ports etc. 
Povver supply 

The ZX80 requires approj^imately 400mA from 7-1 1v DC, It 
has its own interna) 5v regulator. 
TV standard 

Tf»e 2X80 is designed to work with UHF TVs (channel 36)and 
is the version required for use in the United Kingdom. The 
ZX80 USA is designed to work with a VHF TV( American 
channel 2. European channel 3) and is the version required for 
the American TV system, also fof countries without UHF. 

ZX81 

Dimensions 

Width 167mm (6,32 in I 
Depth 175mm (6.B0 inj 
Height 40 mm (1 .57 in j 
Weiflht 350 gms (12 Iboi) 

Mi c r opr ocesso r /Memory 

Z80A3.25 MHz clock 

ROM: ContainingSK BASIC interpreter 

RAMl IK byies iniemaL exiernally exi^andable to 16K bytes^ 

Keyboard 

40 key touch sensiiiye membrane. Using function mode and 

single press key word system, this gives the equivalent of 91 

keys and also graphics mode allows an additional 20 graphical 

and 54 inverse video characters to t>e entered directly. 

Display 

Requires an ordinary domestic black and white or colour TV. 

The aerial lead supplied connects the ZX81 to tfie TV aerial 

socket. The display is organised as 24 lines of 32 characters 

with black characters on a white background. 

Two mode speeds 

The ZX81 can operate in two software selectable modes FAST 

and NORMAL. FAST is ideal for really high speed computing 

In NORMAL mo<t^ hovwever the ZX81 alfows continuously 

moving, flicker free animated displays 

Printer 

The 8K ROM wiil permit instrucltons (LPRINT, LLlST and 

COPY) to drive the Sinclair ZX Printer. 

Programming 

Programs can be entered via the keyboard or loaded from cass 

■ v-^ Programs and data can be saved onto cassette sot Nat they 
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are not lost when the ZX81 t% turned off. 

SyntBK check 

The synisK of a line of program is checked on entry. A syntax 

etjQT curMr marks the first place the syntaK breaks down if 

there is an error. The syntax error cursor disappears when errors 

have been corrected. Only lines free from symax errors will be 

entered into the program, 

Gcdphic^ 

Apart from the 20 graphics characters, space and its inverse, ihe 

display may also be divided into 64 j( 44 piKels, each of which 

may be 'blacked' in or 'whited' out under program control. 

Editing 

A line editor ailov\^ you lo e^*t any line of program or input, 

including program line numbeis. Lines may he deleted, in 

cr&ased or decreased in size. 

Arithmetic 

Arithmetic operators +, -, x. , exponentiate. Relational Qpet 

a tors =, < > , , < ,-: ^,> «, may compare string and arithmetic 

variables to yeiid (False) or UTrueK Logical operators AND, 

OR, NOT yield boolean results 

Floating point numbers 

Numbers are stored in 5 bytes in floatingpoint bmary form 

giving a range of±3xlC)^'no:t7* 10 ^'accurate to 9% 

decimal digits. 

Scientific functions 

Natural (ogs/antilogs; SIN, COS. TAN and their inverses;SQR, 

Variables 

N y merical : any letter f o I lovwd by alphanu merles 

Siringi A< to Zrf 

FORMEXT loops: A-Z Hoops may be nested to any 

depth. 

Numerical arrays: A-2 

String arrays: Ai to Zi 



Arrays 

Arrays may be multi-dimension a) with subscripts starting at L 

Expression evaluator 

The full expression evaluator h calllfl lltienever an e^spression, 
constant or variable is encountered during program execution. 
This powerful feature alloivs use of trxiir^ssions in pEace of 
constants and is especsally useful in GOTO, G0SU8 etc. 
Command mode 

The ZXai wHI execute statements immediately, enabling it to 
perform like a calculator. 
Cassette interlace 

Works using domestic cassette recorders. The transfer rate is 
250 tiaud and uses a unique recording format not compatible 
with other systertis. The ZX8t will save the data as well as 
the program to avoid the fieed to re-enter the data when the 
progf am is next loaded. . 

ZK81 Will search througti a tape for the required program). 
The cassette leads supplied have 3.5 mm jack plugs. 
Expiinsion port 

At the rear^ this has the full data, address and control buses 
from the Z80A CPU as well as OV, +5V, +9V.0 and the mem- 
ory select lines. These signals enable you to interface the ZX81 
to the Sinclair 16K flAM pack and ZX pfinter. 
Power supply 

The ZX81 requires approximately 420mA at 7-T1V DC. It has 
its own internal 5V regulator. The ready as5i?mblecj ZX81 comes 
complete with a power supply The ZXB1 kit does not incbde 
a povver supply. 

TV standard 

TtiB 2X8! is designed to work with UHF TVs {channel 36) 635 

lines. 



ZX SPECTRUM 

Qftiwnsjons 
Width 233 mm 
Depth 1 44 mm 
Height 30 mm 

CPU/M»mory 

ZBOA microprocessor running at 3.S MHz. l6K-byte ROM con 
taming BASIC interpreter and operating system. 
16K-byte RAM Iplus optional 32K-byte RAM on internal expan- 
sion board) or 48K byte RAM. 

Keyboard 

40 key keyboard with upper and tower case with capitals lock 
feature. All BASIC word^ Qbtamed by sing Ee keys, plus 1 6 graphics 
characters, 22 colour control codes and 2 1 user definable 
graphics characters. All keys have auto repeat. 

Display 

Memory -mapped display of 256 pi^ets x 1 92 pBxelsj plus one at- 
Iribules byte per character square, defining one of eight 
foreground colours, one of eight background colours, normal or ex- 
tra brightness arid flashing or steady- Screen bofder coSour also 
settabletoone of eight colours. Will drive a PAL UHF colour TV set, 
or black and white set I which will give a scale of gf@yi, on channel 
36. 

Sound 

Internal loudspeaker can be operated over more than 10 octaves 

(actually 1 30 semitones} via basic BEEP command. Jack sockets 

at the rear of computer allow connactions to external amplifier/ 

speaker. 

Graphici 

Point, tine, circle and arc drawing commands in high-resolution 

graphics. 

16 pre-defined graphics characters plus 21 user -definable 



graphtcs characters. Also functions to yield character at a given 
position, attribute at a given position Icolours, brightness and 
flash ( and whether a g«v«n pixel is set. Text may be written on the 
screen on 24 lines of 32 characters. Text and graphics may be 
freeiy mixed , 

Colours 

Foreground and background colours, brightness and flashing are 
set by BASIC INK. PAPER, BRIGHT and FLASH commands. OVER 
may also be set, which performs an exclusive — or operation to 
overwrite any printing or platting that is already on the screen. IN- 
VERSE will give inverse video priming. These sik commands may 
be set globally to cover all further PRINT, PLOT. DRAW or CIRCLE 
commands, or locally within these commands to cover only the 
results of that command . They may also be set tocaUy to cover te> 
printed by an INPUT statement. Colour-control codes, which m 
be accessed from the keyboard, may be inserted into text or pro 
gram listing, and when displayed wilt override the globally set col- 
ours until another control code is encountered. Brightness and 
flashing codes may be inserted into program or te3<t. similarly. 
Colour control codes in a program listing have no effect on its ex^ 
ecution. Border colour is set by a BORDER command. The eight 
colours available are black, blue, red> magneta. green, cyaf^* 
yellow and white AU eight colours may be present on the screen at 
once, with some areas flashing and others steady and any area 
may be highlighted ei<(tra bright. 

Screen 

The screen is divided into two sections. The lop section — normal 
ly the first 22 tines - displays the program listing or the results of 
program or command execution. The bottom section — normally 
Ihelasi 2 lines - shows thecommandorprogramlinecurrently be- 
ing entered, or the program line currently being edited. It also 
shows the report messages. Full editing facilities of cursor left, 
cutsor right, insert and delete {with auto-repeat facility) are 
available over this line. The bottom section will expand to accept a 
current line of up to 22 lines. 



TZ8 



ZX COMPliT*NGO€T.fJOV 1982 



SPECIFICATIONS 




R 
I 



Mathflmatical Operations And Functions 

Ariihrnetic operations of -¥ , -, x, *, and raise to a power. 
Mathematical functions of sine, cosine , tangent and t hair inverses; 
natural fogs and eKponentials: sign function, absolute value func- 
tion, and integer functipn; square root furK^tian, random number 
g«rteration, and pi. 

Numbers are stored as five bytes of floating point binary - giving a 
range of + 3 >^ 1 ^^ to + 7 x 1 0^* accurate to 9^ decimal digits. 
Binary nunnbers may ba entered directly with the BIN funeiion. = . 
>, <, > =, < ^ and < > may be used to compare sumg or 
arithmetic values or variables to yield if else) or 1 (true). Logical 
operators AND, OR and NOT yieJd boolean reskJit&but witi accept 
(false) and any number (true). 

User definable functions are defined using DEF FN, and called us- 
ing FN. They may take up TO 26 numeric end 26 string argument^, 
and may yield stnng or numeric results. 

There is a full DATA mechanism, using the commands READ, 
DATA and RESTORE. 
A real-Time clock is obtainable. 

String Op#rattons And Functions 

Sirrngs can be concatenated with ^ , String variables or vaFues 

may be compared with =,>,<,> ^ .<= /<> to give boolean 

results. Stnng functions are VAL, VALS. STR$ and LEN. CHR& 

and CODE convert numbers to characters and vice versa, using the 

ASCII code, A St ring si icing mechanism exists, using the form a* (x 

T0y3. 

Variable Nanws 

Numeric — any siring starting wiih a letter (upper ar^J lower case 

are not disiingyished between, and spaces are EgnoredL 

String - AS toZS. 

FOH-NEXT loops - A-2. 

Numeric arrays - A-Z. 

String arrays - AS toZ$, 

Sirnpte variables a r\d arrays with the ^me name are alJowed and 

distinguished between. 

Arrays 

Arrays may be multi-dimensional, wi!h subscripts starting at 1, 
String arrays, technically character arrays, may have their last 
subscript omitted, yielding a string. 



Expression Eveluator 

A full expression evaluator is called dunng program execution 

whenever an expression, constant or variable is encountered. This 

allows the use of expressions as arguments to GOTO. GO SUB. 

etc. 

tt also operates on commands aOowing the ZX Spectrum to 

operate as a calculator. 

Cassette Interface 

A tone leader is recorded before the information to overcoftie the 
automatic recording level fluctuations of some tape recorders, and 
a Schmitt trigger is used to remove noise on playback. 
AD saved information is started with a header containing informa- 
tion as to its type, tiile, Jengiti and address information. Program, 
screens^ blocks of memory^ string and character arrays may all be 
saved separately. 

Programs, blocks of rrvemofy and arrays may be verified after sav- 
ing. 

Prograrris and arrays may be merged from tape to combine them 
with The existing contents of memory. Where two line numbers or 
variables names coincide, the old one is overwritten. 
Programs may be saved with a line number, where exectilion will 
start immediately on loading. 

The cassette interface runs at 1 500 baud, through two 3-S mm 
jackplugs. 

Expansion Port 

This has the full data, address and control busses from the ZBOA, 
and IS used to interface to theZX Pnnter. the RS232 and NET inter- 
faces and the ZX Microdrives. IN and OUT commands give the I/O 
port equivalents o! PEEK and POKE, 

ZXdl CompHtlbilitY 

ZX81 BASIC IS essentially a subset of ZX Spectrum BASIC The 

differences are as follows. 

FAST and SLOW: the ZX Spectrum operates at tjie speed of the 

ZX81 in FAST mode with the steady display of SLOW mode, and 

does not include these commands, 

SCROLL: the ZX Spectrum scrolls automatically, asking the 

operator "scroll?" every time a screen is filled. 

UNPLOT: the ZX Spectrum can unpEot a pixel using PLOT OVERp 

and thus achieves unptot . 

Character set! the ZX Spectrum uses the ASCII character set, as 

opposed to the ZX8 1 non-standard set. 
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NOW AVAILABLE FROM J. P. GIBBONS A.LB. 

^i/'i-:-' 0' :ml* Hes5l Banking rrogiams m the Wono) 

THE PBS BANK f^ECONCILIATtOt^ IS BELIEVED TO BETHE 
FIRST SUCK PROGRAM TO BE AVAILABLE FOR THE 
SINCLAIR ZXai AND Zn SPECTRUM 
Juit iooh al lome ol via l^aivrvt; 

n ygur PERSONAL BAHKm€* SYSTEM 

ri..i ri<JvisK?d la yoy b^nin char^^i — hi^lt^his an di^crspancrH^s Na more 

• "uli tedFt^n fac'i'iy, aihoAmg pn-scfcan ccifr#c,ii.f3ri at any fl^m 

• SAvm ar^ri io$i^ ^ita Id and r^dm tip« iZ^t^l yef siQfi jtt ^oub(«! sp«^) 
|i(ct*anges d3i^ witn th^ PBS program No n^d to savo pf o^rams 

• Sin^k5 key ope?ation — usss mscJ^inif code Kevtooar^ sc#n tof singJ^ 

• E":Erorri0ty &asy to u.*c Mo jBfgon to *ad^& Ifi rough b&toFe ytXi ^ iltrie^ 
DemBri$tratKan program inckibed 

• AH it^m n^ts. aeatct^^ iwrth totals) Cftn t>e oyipyi |& youf Ix Pi-mtef 

• Fui! fn5.tci#cltQnsinEliJCfcei3 

• Urijqye- atli^t &«Se maintenance fSirovidi^ 

• Operates m ccfTfundiQr" wTh tnq Perstjna! Banking Systotn' Hiiil in J • " "■ 
r^orfoction r^iiiiiifes cius aiifomaric posi^ng of suneJmg ordets fln 
dai^a and luiiy c^lailed stiEem(^ntfi;i 

So T?an-si^ thf 'ip^a^^iscitBs rnnH^ life ^asi<*f tor ¥OiiTse*r. =sen^ tis ^df me 
PERSONAL BANKm<3 SYSTEM - PiS BANK RECONCILtATION 

,V"'-1 I. '.-I (-' '11 i- i i' 

tw$Itfig c\mrA% neeid only send CStonhi^ PBS BANK RECONCILrATION 

■*niC*1 *iEI Ctf^r-aie wrff* ]V' ' I 'r'-r-i I I'i- 

THE PERSONAL BANKING SYSTEMjisreviQi^cdn 
^'^■^ ' i ' ■ ) ^iv'jiuib^e sGiiaralely S&f €9 95 r... „i.,^^ ..^ ... ^.,,. 

m«n^j. ■ -.'rtrrcfrs can ord^f me Spectrum vefS*OAfOf |u^ CS 

GUARANTEED SOFTWAAE AVAILABLE FROM 

J. P. GIBBONS A.I.B. 14 AVALON ROAD, 

ORPINGTON, KENT BR6 SAX 

YOUR PBS fS NEVER OUT OF DATE! 



• READERS • 

Reach over 70.000 ZX Enthusiasts. 

Swop, sell or buy your ZX Hardware, 
Software. Peripherals etc. in our 
NEW CLASSIFIED SECTION 

STARTING SOON IN 

ZX 
COMPUTING 

Britain's Biggest Magazine 
for the Sinclair User. 

PHONE 

BRIDGETTE ON 

01-437 1002 

FOR DETAILS 
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A{Li|iiL»r^ gf Elimin^tioit*.... 79 

A G F rr-^berry „.,.. 93 
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Ceniorv Publishing 126 

CompuCpr Lock ................ 126 
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Educate 6 
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FuIIft HUfu Systenw........ 114 
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Pro to* Computer 
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Push your Sinclair to the limit 



ZX81/SPt(, I MUM 

ARCADE GAIVTES 

^At jj_i^ Use yoyr s><iJil to fire Ihroygrfc 
^M^^^^"""^ t^G fi^^^S)^ band lo d^siroy 

^^.^ ^ SPEC G A LA X I AWS 

""TtVN SPEClNVADEf^S 
Wtjl^ SPEC GOBBLEWAN 

inc€rE>oraiehi resoiutioi iand 

^ounij 10 bring yOu me t a :1''■ 

ac!lon al only t4.tSeact 
^^..---; SP EC F«OG 5j^S MOW DOW N 

Nrt^T^^ Hop across the da ngefous 
V.^-*-"-""^ road a'rfoidina i ho mh^i cars 
tN}n lorries. Go back \o ff^ 
•mkl ^esl tor&quniiqht tsattle amongst 
cat 11 and wagons Fealufes includ€^ 
'^y«!Stemrnu^i-c E4.95 
^^..-^ MAMTIH HAIDERS [^Xet^ 
"i'lCX W *^'S^ speed, quick aciiopi 
iMt^'^ arcade game with four 
V,.----''^ sc pa rale gf oy ps of at raOters 
E18S 



UTILITIES 

TOOLKIT 

SPEC BUG 

A 30 1 m macfiir>e code locii ft^Kj atusienMj^ 

:^- euo 




Improve your machine 
code programs with this 
new 48K Spectrum 
Assembler 

4u^i fe\msM Iw Arnc this new proi««i^onai 
iiLjcfchiy s^flnnbkrr ii aJfo availifble lor tftK 
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THE ULTIMATE ADVENTURE FOR THE 
SPECTRUIV1/ZX81 for only £9.95 
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INCA CURSE 



in d .,y?igi* Clear- , 

poller i^o^tecl 1^ 
treaaiLrie and e9C^P# 

lnclud«$4cas$«rtesAverouViriff EG 00 

SHIP OF DOOM ^.*^r.!*.r,ei 

You ' ■ = ■• ! M t i3ra*n 10 ail" alrtrfi Cf utf^ 

Car . G&iitro*fOomajr»cJfr$€ 

ESPIONAGE ISLAND 
loses c^ 

PLANET OF DEATH 

aUofi pin 









£2995 

-omtni>&slheftifr. 
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or 

Youf eccentric father has 
left you £10.000 in his will. 
In order to claim yogr 
wmdfall you must solve twelve clues and gain access to a bank 
account in which the money has actually been deposited, Be the 
first to crack the puzzle and the prize is yours! Plus you will win 
two tickets to the city of the secret KRAKIT'*' vault location. The 
prize money is increased weeWty. A telephone number witi be 
supplied so you have the opportunity to find out just how much 
you could Win, 

DON'T MISS YOUR CHANCE TO WIN A FORTUNE 
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GREAT 
CHESS 
GAME FOR 
YOUR ZXS1 
OR SPECTRUM 

ZX CHESS I 

iwZXai £li.SO 
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SPECTRUM 

VOICE CHESS 
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ALWAYS AHEAD WITH 2X81/SPECTRUM SOFTWARE ^ 
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WHAT THe V SAV AOGUT 
C3UR ZXei GAMES: 

Qa eC^AMBI^E— 
CB8 IIMV AOER8— 
^Q A^XEFlOlOa— 

eiB OEPEfMOEP— 

",.,B«tBr xrmrk ally DtJher- ercw^ QW'rw 

"...nKSBt oemM rv« pisy^ onttm ZXei 

IW^Tich Mwsna &SJ=t! 



GAMES QC3Nr T tmjCHi 



COtME AND SEE OUR AMAZING RANOE AT? 

THE fyORTHERlM COMPUTEH FAIR [SSth - B7th fSl^v| 
THE IMEKT ZX MICROFAiR [Mid 0»CMmbBr] 



ZX - ei O AMKS 

ScrttrntHa m/^c la: £3,96 O 
m/c 1&C £3LeES C~J 

O»f«n0e^m/ciefcE3.9S O 
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